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FOREWORD 


These proceedings are a summary of the information presented at 
the Third Cottonseed Processing Clinic held at the Southern Regional . 
Research Laboratory, New Orleans, Louisiana, February 15-16, 1954. 


This working conference, sponsored jointly by the Southern 
Regional Research Lavoratory and the Valley Oilseed Processors! Asso-. 
ciation, was attended by seventy-four representatives of cottonseed 
oil mills, equipment .manufacturers, users of cottonseed products, and... 
state and federal agencies, in addition to staff members of the 
Southern Laboratory, The program for the first day was arranged and 
conducted by staff members of the Southern Laboratory and for the 
Second day by officials of the Association, oad 


Major “attention at “the Clinic was focused on the production ond 
use of linters, ‘ $ aber ft 
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WELCOME 


By 
C. H, Fisher, Chief ; 
Southern Utilization Research Branch 


When I welcomed you to the Southern Leboratory on the occasion of the 
first Cottonseed Processing Clinic, I stated that I knew the Clinic would 
‘benefit us at the Southern Laboratory, ard that I hoped you would profit 
from it too, and would want to visit us again, It is indeed a pleasure to 
be able to welcone you to the third such clinic and to express the hope 
that you will continue to visit us in the future, 

We in the Southern Laboratory believe in research as the basis for a 
sound long range program for agriculture. Cooperation between government 
research groups, associations, universities and industry will be its 
keynote. Gonferences suck as this clinic are one of the best and most 
useful expressions of such cooperation, 

On the first day of this clinic, the members of the Laboratory staff 
Will: give progress’ reports on the present status of research progress of 
particular interest to the cottonseed industry. The second day's programy 
presented by your association, will feature the problem of improving Jinter 
quality. For their help in arranging the program for this conference, I 
should like to thank the officers of Valley Oilseed Processors! Association 
and the members of Southern Regional Research Laboratory. 

I shall look forward to seeing you at another clinic next year, In the 
meantime you are’ also cordially invited to visit’ us at any time to discuss 
research and offer suggestions, 


a a 


RESPONSE 


By 
hind acide bili ndtite ‘Ralph Woodruff, President 
Valley Oilseed Processors! Association 
Osceola Products Company 


Thank you Dr, Fisher. 

‘On behalf of the ‘Valley Asso¢iation and’41l who are cooperating with 
us in this endeavor, we want you to know that we eppreciate very much this 
opportunity of meeting with you and your staff again, 

It hes been my good fortune to have been meeting here at the laboratory 
at various times and in various types of meetings and conferences for some 
six or eight years, I know of no place where arrangements are handled quite 
so wells where you feel more at home and where you get more done than here 
at the Southern Regional Reséarch Laboratory. 

We have gotten a large measure of benefit from our studies and our work 
here and it has meant a‘great deal to us to come here, I am cortain that 
for generations to come, men in the oil mill business, as well as in other 
types of processing in the South, will be using profitably the services and 
facilitics of this great Laboratory. 

We thank you and your staff for what you have already done and for what 
you will do for us during the next two days. 

We assure you that we are glad to be here, 


SOUTHERN REGIONAL RESEARCH ‘LABORATORY 
PRESENTATIONS ON COTTONSEED RESEARCH - 


AND 


CUEST DISCUSSIONS OF INDUSTRY PROBLEMS 
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NEWER KNOWLEDGE ABOUT COTTONSEED PROCESSING AS IT 
AFFECTS THE QUALITY OF THE OIL AND MEAL 


By 
A. M, Altschul 
Southern Regional Research Laboratory 


For the lest several years there has been underway a comprehensive 
progrem of research on the processing of cottonseed as it affects the quality 
of the meal and oil, Participating in this program have been research 
workers in federal, state, and industrial institutions, This program has 
enjoyed the wholehearted cooperation of the cottonseed products industry, 
its member mills, and its official organization, the National Cottonseed 
Products Association, its Educational Service, and its fellowship program, 

It is the purpose of this discussion to bring to you some of the results that 
have come out of this program in the last year, 

We have a better idea of the factors that determine the quality of 
cottonseed oil and meal, The most important quality factor in cottonseed oil 
is the color of the refined and bleached product that is attained at minimum 
loss. In the last year we heve demonstrated that the presence of gossypol 
in the oil has a profound influence on color reversion of the crude oil 
between the time that it is made and the time that it is refined, This was 
demonstrated by removing gossypol during the cooking operation prior to prose 
duction or from the oil immediately after its production, In both of these 
instances crude oils were produced which.were completely stable to color 
reversion upon storage,  ° aks Be ge rk i 

It is generally agreed that cottonseed meal is good for cattle feeds 
and that the conditions of production have little influence on its value for 
this purpose. In looking for broader markets in the poultry and swine feeds 
there are certsin quality factors that must be maintained. These are: 

(1) a minimum concentration of materials that interfere with growth and 

(2) the preservation of protein quality, Events within the last year have 
allowed us to make a firmer statement about the concentration of free gossypol 
in cottonseed meal which interferes with growth, There is general agreement 
that cottonseed meal containing 0.04% or less of free gossypol can be fed 
sefely in all concentrations to growing poultry and swine. Such meals, 
however, cannot be fed to laying hens because they cause egg yolk discolora- 
tion in the stored eggs. This does not mean that gossypol in the meal is 

the only factor that interferes with growth or that we know the entire picture, 
But it does mean however, that this is the measure that has consistently 

given us satisfactory relationship with interference with growth. 

The second meal quality factor is not so easy to define, It is tho 
extent of damage or lack thereof that has occurred to the protein during 
processing. The measure which seems to approximate more closely the measure 
of heat damage is the solubility of the nitrogen in 0,02 normal alkali, The 
greater the solubility, the less is the heat damage, Tentatively it has been 
felt that meals that have a nitrogen solubility greater than 75% are definitely 
better sources of protein than those below 75 percent in solubility, 

On the basis of these quality factors for oil and meal it can be said 
that the hydraulic press method of processing produces high quality oils but 
produces meals of free gossypol content usually too high to be used for swine 
and powltry, The screw press method produces inferior oils to those with the 
hydraulic press method but usually produces meal of free gossypol content 
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below .04%, Generally, however, the ‘meals are overheated and the protein 
quality has been damaged, The prepress solvent extraction technique’ produces 
oils that are inferior. to tho hydraulic. press oils: but the meals have low 
free gossypol content and many of’ them have: experienced a minimum: of protein 
damage, Thus these meals would. seem to be among the best. that ere available 
commercially for extended utilization, A blankot statement about straight 
solvent extracted meals cannot be made because there is no standardization of 


the procedures in the commercial processed. fy Mne 

Investigation of all of these processes and their shortcomings, has indi- 
cated thet the most important work that could be done to improve the quality 
of the products from the present processes is to uhderstand more about what 
happens during the edoking operation and to introduce modifications therein 
which would allow the produgtion of high quality oil and meal. by whatever 
method of oil extraction is practiced, Research has been underway at this 
Laboratory onthe fundaméitals of cooking and there is some evidence that 
when the cooking is modified in such a way as to rupture all the pigment 
glands (use of moisture contents above 22 percent in the cooker) and when 
acid and alkali are added, meals of superior nutritive value are produced, 
There is a tentative conclusion that is now being subjected to a rigorous 
experimental verification, When alkali is used in the cooker it seems that 
the, oil produced has no gossypol and is stable to color reversion upon storage. : 
Sp Nano Bor ths. ap-caplatetpngua gle: 5 pails Malle | nt lag 

Another approach to this problem is to develop a chemical method of 
treating the oil itmediately on extraction to precipitate the gossypol., This... 
work has also been accomplished in the Laboratory using pare-aminabenzoic acid. 
which is a’very effective precipitant ‘of the gossypol. In order to be. commer=. 
cially feasible this practice would have to involve the tise of much cheaper 
precipitants, bal he 

The investigations on improving the nutritive value of cottonseed meal 
were spurred on by two nutrition conferences held at this: Laboratory “in ’ 
November 1950 and 1951, As a result of these efforts the problems * bédame , 
more clearly defined, These efforts culminated in the last conference held «‘ © 
dn November 1953, in which it was possible to make a clear-cut definition of 
the status of cottonseed meal nutrition, The following is quoted in its. . 


December)1, 1953,.°. °° »: ean Dads hme Mate Th Mees Ss 
"A Cottonseed Meal Nutrition ‘Research Conference was-held November 9° 
to li, 1953 at New Orleans, The meeting was sponsored by the 
Southern: Regional Research Laboratory’ and thé‘ National Cottonseed - 
‘Products Association and was attended by workers’ in the field from — 
colleges, experiment stations, andthe industry. °° The following: 
conclusions were formally adopted at the close of the Conference : by 
those igvattekdaics SNPS Wo So Te Pew 

"Results presented thus far‘indicate that rations containing 
cottonseed meal and soybean meal in equal proportions on a 
nitrogen basis are equal or superior to rations based on 
either cottonseed meal or soybean meal alone, when the cotton» 
seed meal was 0,04 percent or Jess of free gossypol and 75 
percent or more of nitrogen solubility in 0.02 normal sodium 
hydroxide solution, neiocit slaticet wn it arcmin ap 
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"Preliminary indications are insofar as free gossypol is 
concerned, that cottonseed meal having 0,04 percent or less: 
of free gos ‘sypol can be fed in unrestricted abe esha in 
balanced diets for chicks, broilers, and swine. 


"Because this research work implies additional use by feed 
manufacturers of cottonseed meal in poultry and swine feeds, 
‘it was decided to appoint a cottonseed subcommittee headed 
by Dr. Leo Curtin. The purpose of this subcommittee is to 
more closely correlate the research and developuent by the 
cottonseed meal producers and government agencies with the — 
requirements of the feed industry. The subcommittee plans | 
to present a display of cottonseed meal samples at the May | 
1954 meeting for preliminary evaluation of the Nutrition 
Council, These samples will include solvent, hydraulic, 
and expeller processed meals, ‘hey will be divided into 
two categories, one suitable for swine and poultry and the 
other for ruminants. Meals of various protein analyses 
will be available. The objective will be to submit to the 
processor final samples representative of the entire council 
preference for their guidance," 
Thus you can see a concrete practical demonstration of the effect of research. 
on the quality of cottonseed meal, We consider that the 1953 mee ting was a 
milestone in the progress of increasing utilization of cottonseed meal and 
represented the culmination of the efforts of many for several years to bring. 
about a reopening of the cottonseed meal question and a broadening through - 
res earch of its potential for utilization, ‘3 . 


Discussion 


Verdery: In referring to the prepressed io as the best of the three 
meals discussed, do you mean it. is the best after it has been solvent — 
extracted? 

Alischuls Yes. 

Allen. Smiths Where heat is the bad boy in the game » is it Hibett in the 
processing of oil or of the meal? 

Altschul: Most of the heat damage took place in the barrel. of the press. 

Newby: In connection with solvent -extracted meals is there any informas= 
tion on feeding meals with added. acidulated, adap stock? Ammoniated soap ad 
stock? 

Altschul: Fine pellets have been made Sos ‘meal with added acidulated 


soap stock, Preliminary information from Dr. Lyman on acidulated soap stock 
is that it does not harin-the feed value. of tho Bue 


LABORATORY EXPERIMENTS ON COOKING OF COTTONSHED TO PRODUCE 
IMPROVED MEALS AND hi 


By 
FF, H, Thurber 
Southern Regional. Research Laboratory 


Different processing apg ei etoes are required for cottonseed than for 
other oilseeds because cottonseed contains pigment glands, The chief component 
of these glands is gossypol and other similar pigments. These pigments 
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interfere with the nutrition of swine and poultry and are responsible for color 
reversion in cottonseed oil, Accordingly, it would appear that the objective 
in processing cottonseed should be to produce a good oil and to either remove 
or inactivate gossypol without lowering the nutritive value of the protein by 
excessive heating or by any other means, 

Laboratory experiments are underway to aid in attaining this objective. 
An essentially gossypol-free meal was prepared to serve as a standard in chick 
feeding studies, In making this meal the oil was first extracted with hexane 
and followed by a second extraction with butanone to remove gossypol. The 
protein efficiency of this meal (determined by chick feeding studies) was 
assigned an arbitrary index value of 100, On this scale many commercial meals 
range in nutritive value from about 40 to 90, In another laboratory experiment 
the effect of variations in pH during the cooking of cottonseed meats is being 
Studies, To date the best results have been obtained by rolling the meats, 
breaking the pigment glands by vigorous stirring of the meats with about 35 
percent of water containing bases or acids, in a mixer modified to produce the 
required mechanical action, followed by drying at a maximum temperature of 
about 212°F, Oil was extracted with a laboratory type solvent extraction 
apparatus. When approximately 0,5 percent alkali (NaOH), based on the weight 
of the meats, was used in the cooker, many of the meals had an index value of 
about 120 and free gossypol contents below 0.03 percent, Similar values were 
obtained when a small amount of phosphoric acid was used although the free 
gossypol content was higher, Crude oils from the alkali cooks were essentially 
free from gossypol and were not subject to color reversion, 


Discussion 


Bremer: Did the animals accept the meals with high alkali and low acid 
pH's? Did they eat them ell right? - | 

Thurber: Yes, so far, The animals were hungry after the 10 day period 
of low protein diet. ; 

Newby: On the basis of the weight of meats, what percent of NaOH did 
you use? ' 

Thurber: On the basis of the meats, about 3/4 of 1 percent, 

Ky Be Smiths Referring to the cooked meats, how were they prepared, 
flaked, rolled, whole or ground? 

Thurber: Here we added lots of water and it didn't make much difference, 
The meats were flaked in pilot plant rolls to a thickness of about 0.010 inch, 


LABORATORY EXPERIMENTS ON THE USE OF SPECIAL REAGENTS 
TO IMPROVE THE COLOR OF COTTONSEED OIL 


By 
J. M. Dechary 
Southern Regional Research Laboratory 


Almost 25 percent of the crude cottonseed oils now received at the 
refineries are difficult to refine and bleach satisfactorily by existing 
procedures, This situation is primarily caused by the rapid change to screw 
press and prepress solvent extraction procedures which extract a greater 
percentage of the cottonseed pigments with the oil, Storage of these crude 
oils for long periods of time at elevated temperatures promote the conversion 
of the alkali-soluble pigments into alkali-insoluble forms with consequent 
difficulties in the refining and bleaching operations. 
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The removal of gossypol, the principal pigment of crude cottonseed oil, 
by treeting freshly prepsred oil with p-aminobenzoie acid and separating the 
di-p-carboxyanilino-gossypol formed, permits the storage of the oil at an 
elevated temperature for an extended period of time (100°F, for 30 days ) with 
out incurring adverse changes in the refining and bleaching properties of the 
oil, In addition, a considerable apparent decrease in the refining loss of 
the oil is obtained, and the stability of the refined and bleached oil is not 
affected by the treatment, 


Sa0 Cae hie ain Oe eye 


Bremers What is the cost of peaminobenzoic acid? ; 3 


Decharyt $1.71 per pound in 100 pound lots, or 1 pound of oil with 
1 percent of gossypol would cost about 0,7 cents per pound. 

Allen Smith: Would the refiner be willing to bear the cost of adding .the 
p-aminobenzoic acid to the crude oi] at the mill? 

Decharys I do not know. 
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SCREW PRESSING OF COTPONSRED* 


By 
A, Cecil Wamble ; 
Texas Engineering Experiment Station 


(The following is a summary of the paper presented by Mr. Wamble at the Clinic.) 


: fnsroductions 

A comprehensive study of the screw press method of extracting cottonseed 
oil was made by the Cottonseed Products Research Laboratory of the Texas 
Engineering Experiment Station, This paper is actually Part If of a pap, °¥e. 
report covering the study. It gives a condensed version of the experimental 
program, describes the results obtained, shows how various factors affect mill 
operations, and serves as a guide or set of recommended standards of operation 
for screw press mills processing cottonseed, 

The results of the work show that screw press mills which process cottons 
seed with inadequate rolling and cooking capacity can improve the operations 
by increasing these facilities, This is a significant accomplishment of the 
work, Some of the other important conclusions of the investigation which have 


practical application are’: ’ 


1. The most pronounced factor affecting oil yield is the amount of power 
applied per ton of cottonseed pressed; 

24 The condition of the cooked meats determines to a large extent how 
much power can be applied; ; 

3. Screwpress capacity can be increased by raising the screwspeed if 
cooking and other facilities are adequate; 

Ay ee quality is substantially affected by the thickness to which the 
meats are rolled prior to cooking. Quality is very much improved when thin 
flakes are pressed; 


* A report of work done under contract with the U, 3, Departinent of Agriculture 
and euthorized by the Research and Marketing Act of 1946. ‘he contract was 
supervised by the Southern Regional Research Laboratory of the Bureau of 
Agricultural and Industrial Chemistry. 
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do Oil quality improves with increase in throughput; 
. 6, The tendency of oils to increase in color. upon storage (known as 
color reversion) differs widely occording to seed and processing conditions, 
the amount of reversion being essociated. with the omount of gossypo]. in the 
seeds int by ei Pete : 
-..,7e,, Certain oils when refined immediately have better refining losses and 
colors than when refined as little as 24 hours ofter expression, and there is 
some indication that these oils may be characterized by high gossypol content; 

8. Recyeling the solid materials removed from the oil by settling and 
filtration (known as foots) through.the cookers may cause.a substantial rise 
in oil color: ade ca OE er . ‘ys atte he) 
9, Leakage or accidentel introduction of certain. goer lubricants into 
cottonseed oi] will cause a.significant increase in 01] color even though 
present in extremely small amount: | : 

10. Lowered maintenance cost can be obtained by reducing the amount of 
gritty materials left in the meats, and wear appears to be a function of the 
power consumed in the press rather than ‘the quantity of cottonseed processed. 


The recommended standards of operation of screw press mills for processing 
cottonseed include suggestions on the following items: (a)- selection of 
equipment; (b) preparation of meats; (c) screw pressing; and (d) oil ‘handling, 

.. In 1951-52 season there were 594764555 tons of cottonseed crushed in the 
United States. It is conservatively estimated that oil yields could be - 
increased 2,5 pounds per ton of cottonseed by using methods pointed out in this 
report, Based on the 1951+52 season when 31,6 percent of the cottonseed 
_erushed, or 1,728,397 tons, were handled by screw presses, this would amount - 

to 45320,993 pounds of oil], At 12.5 cents per pound this would amount to 
540,124 additional revenue. This does not teke into account the improvement 
in oil quality, which is somewhat harder to. estimate, nor savings due to 
increased throughput, which would together account for considerable increase 
in the net revenue. These benefits are in addition to others described, 


Suggestions for Further Research. Include: | | ! | 

4, Factors dealing with preparetion,such as (1) determining.the effect of 
rolling cottonseed meats to different thicknesses at various levels of added 
moisture on the yield and: quality: of oil and meal, (2) comparing rolling with 
five high rolls to rolling with fewer than five rolls and also grinding the 
meats instead of rolling, (3) studying means of improving the efficiency of 
cookers by use of direct live or superheeted steam and possibly forced air in 
the drying stage; 

b. Studies on foots handling such as (1) determining the effect of time of 
contact and temperature on the quality of the oil in contact with screw press 
foots from screening tanks and filter cake, (2) determining whether mixing foots 
with raw rolled meats is more harmful than keeping the foots separate until 
entering the cooker, since many mills recycle the foots via the rolled meats 
bing (3) investigating the possibility of using some type of continuous filter, 
foots press, centrifugal or other means to reduce the length of contact time if 
this proves to be an important factor, (4) investigeting means of recovering oil 
from foots without passing this material back through the cooker; 

Ce Studies on oj] handling such as (1) determining the fundamental reasons 
why some oils revert rapidly in color while others do. not, why immediate refining 
benefits only some oils and why screw pressed oils are different from hydraulic 
Oils, (2) determining whether it might be possible to arrest ‘color reversion 
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through the addition of sn approved anti-oxident, (3) determining by further 
studies the relationships of oi1 storage temperature and time to oil quality. 


Special Comments: In addition to the information collected during this 
study of the screw pressive of cottonseed other material out of the experience 
of well qualified operators has been included in the recommended standards of 
ppepenaon of screw press mills for processing cottonseed, 


A set of standards of operetion should be followed: by each mill operating 
screw presses, This does not mean thst every-mill should follow the same set 
of standards or that the same mili should fcllow the same opereting plan under 
every set of conditions. Because there are so many things that differ in each 
mill and from time to time in the same mill, the standards of operation of 
serew press mills for processing cottonseed given here covers a range which 
probably includes the best Opensting conditions for a large ounber of screw 
press mills, 

Many existing screw .press mills have ‘tndidttie conditions which make 
operating under other conditions which would improve results impossible, For 
. example, many screw press mills cannot roll their meats thin enough because 
they do not have crushing rolls of the proper type and size, others do not 
have rolling and cooking capacity enough to permit them to take adventege of 
increased capacity which the screw presses are capable of, and others may not 
have large enough motors on the screw presses to take full advantage of loading 
the screw presses to their best operating condition, Operating standards 
should be flexible enough to be useful to mills that choose to operate the 
equipment they have as well as those that remove their bottle necks by install- 
ing the necessary i eri mere 


Di iscussion 


Perry: . Did you find or notice any difference between andividual cooks? 
Wamble: That is not covered in this paper, I will say, however, that 
the mills getting the best results have a 5-high cooker and are ee ua like 
a hydraulic cook except that they are drying a little more, 
Newby: You mentioned that small amounts of lubricants affect the oil, 
can you mention any test that can detect small amounts of lubricant? 
Wainble: No, other than the regular test of ens chemist. That is noticing 
the "Bloom." 
Bremer That was the horse power?: We use 90 hp. Is it for each shaft or 
the total? 
Wamble: It is the total horse power for two shafts. We use 80-85 hp. 


CURRENT STATUS OF THE COMMERCIAL APPLICATION OF 
FILTRATION-EXTRACTION TO COTTONSEED AND SOYBEANS 


B Vy 
He Le EyiVix 
Southern Regional Research Laboratory 


; The first commercial plant based on the Southern Regional. Research 

_ Laboratory's filtration-extraction process has been designed, constructed, 
erected, and placed into operation by the Lukens Steel Conpany at the Planters 
Oil Mill (Hydraulic Mill, Greenwood, Mississippi) of the Mississippi Cottonseed 
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Products Company, The plant is rated to handle 150 tons of cottonseed or 45 
tons of soybeans per 24 hours, 

On January 26, 1954, the plant began to function, processing cottonseed 
(138-150 tons per 24-hour day) in accordance with the expectations of the 
pioneers of filtration-extraction. Since that time the plent has operated 
continuously (test runs of 78 days duration) on an essentially trouble-free 
basis, Important achievements have been the production of completely desol~ 
ventized oil end meal products, an oil compareble to hydraulic pressed oil, an 
oll gain of 5000 to 6000 pounds per day over standard hydraulic operations, 
and a meal product with approximately 1% residual oil, After the completion 
of some modifications, principally on drives, transmissions, and auxiliary 
equipment, test runs on cottonseed and soybeans will be made to meet required 
specifications, 

Detailed information on production, operation, equipment performance, and 
other features of this new solvent extraction process will be released at a 
later date by Lukens Steel Company and the Mississippi Cottonseed Products 
Company. 

it is important to mention that the successful operation of the filtration- 
extraction plant depended upon the conditions of preparation used during 
rolling, cooking, and crisping of the cottonseed meets. Much progress already 
has been made at Greenwood in changing from preparation conditions for hydrau- 
lic pressing to those optimum for filtration-extraction, Preparation for 
hydraulic pressing yielded a cooked material having a mass velocity of 500 
pounds per hour per square foot whereas optimum preparation for filtration- 
extraction yielded a material with 2500-3000 mass velocity, 

The pictorial drawing presented (on screen) of the filtration-extraction 
installation at Planters Oil Mill of the Mississippi Cottonseed Products Company 
showed the equipment items and their relative arrangement with respect to each 
other, The principal equipment units were: extractor, slurry feeder, 10-foot 
diemeter horizontal rotary vacuum filter enclosed in a vapor=tight hood, 
filtration receiver, work tank, desolventizer and condenser, vacuum pump, blow 
back compressor, evaporator and condenser, stripper and condenser, oil cooler, 
and refrigerated vent system, 

A schematic drawing was shown (on sereen) illustrating the essential 
opereting features of the extractor (slurry mixer) and the 10-foot horizontal 
rotery vacuum filter, 

This is a timely occasion to mention something about cooneration since it 
wes of significant importance to us in developing filtrotion-extraction from 
the time leboratory work was started until a full scale industrial evaluation 
wes realized, We initiated separate cooperative agreements with the liissis- 
Sippi Cottonseed Products Company and with Lukens Steel Company, Both played 
an important cooperetive part in fostering our pilot plent work on the 
filtration-extraction process for cottonseed and soybeans during 1952-1953, 
The mutual confidence and respect that existed between us and these two concerns 
contributed to the rapid progress that we made in securing the necessary infor- 
mation for the commercial adaptetion of the process. 
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EXTENSION OF THE FILTRATION-EXTRACTION 
PROCESS TO VARIOUS OILSEEDS OF THE SOUTH 
B iy 

Edward A. Gastrock 
Southern Regional Keseerch Laboratory 


As a result of our work on filtration-extraction with cottonseed and other 
oleaginous materials, we feel that three points are clear:~ 

1. Definite principles regarding particle size, diffusion rates, prepa- 
ration, etc., apply to the filtration-extraction of all of these materials, 

2. Success with any oleaginous material will depend upon how well these 
principles are applied, and 

3, <An understanding of the basic differences between the various oleagi- 
nous materials to be extracted and how to make adjustments for or take advan- 
tages of these differences is the most importent consideration of all, 

The filtration-extraction method has been extended to processing of the 
following oilseeds: 


__ Scale of Processing Work 


Oils SGC ema) stent. ibn uk deme etne Bones. aaken ni Se Pilot Plant 
Rice Bran 4 4 
Soybeans x x 
Cottonseed x x 
Flexseed 3; x 
Peanuts x 

Milo Germ ve x 
POSOMG cet meetin tote tos fal oll Se eh eae ee 


Proper preparation is the most important step. A properly prepared 
material must be easily extractible, easy to filter, and relatively incompress- 
ible, and must have a reasonable minimum fines content and proper size distri- 
bution. The ease of filtration of the material is measured by a term called 
mass velocity, which is the pounds of solvent per hour per square foot of 
filter area, 

There are five steps in the accomplishment of proper preparation: 

1, First determine the extent to which hulling may be necessary, Obvi-= 
ously, hulling would not be used for rice bran or milo germ, Also, as is the 
the case with sesame and flaxseed, when hulls contain much oil, or cannot be 
removed without loss of oil, hulling is not done, Whenever possible, hulls 
should be removed, to make subsequent operations more efficient and uniform 
and to increase equipment capacity. In the case of cottonseed, peanuts and 
soybeans, some or all of the hulls may be added to the meats prior to exes: 
tracting or after in order to lower or control the protein content of the 
final meal product. 

2e The second step in preparation is conditioning prior to rolling. 

The main purpose is to help the rolling operation | materials - with refractory 
hullg or the hulls of which contain much oil, such as flaxseed _and_sesamo 
require drying to about 2 percent, This makes the material more frangible, 
inereases the capacity of the rolls and reduces power consumption, Fibrous 
neseriels such as milo germ also need drying. Rice bran needs only cooking 
and crisping before slurrying and filtration. Enzymes must be deactivated 


with heat and moisture unless used immedintely after milling. Other oilseeds, 
including cottonseed, peanuts, and soybeans follow a predictable pattern, as 
follows: Use a moisture content and temperature that is below the plastic 
range for flaking, This uses a little more power but promotes oil release 
(not actual oil flow), The optimum moisture content is somewhat proportional 
to the oil-free, moisture-free, content, 

3. The third step in preparation is rolling, In this step, we make 
little ones out of big “ones. S«high, heavy duty rolls are satisfactory for 
most of the oilseeds we are discussing, Cottonseed is a special case, the 
pigment glands must be ruptured or weakened in addition to promoting oil 
release, Fortunately, the ranges for gland breakage and oil release overlap 
enough to do both jobs simultaneously. In roiling for filtration-extraction, 
fiines_need not be avoided. Cooking consolidates them, The goal is a bal~ 
anced screen analysis to provide: (1) Oil release, (2) Rapid extraction end 
(3) Good drainage and moshing on the filter. 


4e Cooking is the fourth step in preparation. Cooking time is short 
(15-25 minutes) Yor very soluble proteins such as in soybeans 9nd peanuts, 
Longer times (40-60 minutes) are needed for cottonseed and the fibrous 
materials, Rice bran requires 30-45 min, Lemperatures need not exceed 
225°F, Moisture for most materials must be between 12 percent and 20 percent, 
and for milo germ must be between 30 and 40 percent, Moisture is affected by 
oil content, protein content, protein solubility, starch content, and other 
characteristics of the material, The functions of cooking are (a) to complete 
the oil release started in conditioning and rolling, and if possible to put 
water on the inside and oil on the outside of the perticless and (b) to 
agglomerete and make big ones out of little ones, Where protein content and 
starch content cannot be depended on for agglomeration, a higher final moisture 
may be used, The final moisture must be abont from 10 percent to 14 percent, 

5. Crisping (evaporative cooling) is the fifth and last step of prepa- 
ration, 1 percent to 3 percent of. the moisture is lost during the conveying 
and screening operations, Screening may be required to teke out water bolls 
and hull aggregates which may need some breaking up as by grinding or 
re-rolling, Crisping gives the cooked particles their relative incom» 
pressibility needed for filtration rates that result in high filter capacities, 
As a result, each particle appears to be separate from the others, A handful 
when pressed together, can be easily separated, 

Extraction commences with the slurrying step, Its purpose is to put the 
oil into solution at the highest possible concentration, In coneurrent flow, 
one of the filtrates from the filter is the extracting liquid, This filtrate 
contains initially about 10% oil and 90% hexane, and during the slurrying 
step the oil concentration may be increased to 30 percent or more. The time, 
temperature, agitation, consistency, miscella concentration, and perhaps other 
factors can be varied, The variables are mostly interrelated, 

The filter performs-the following functions: 

1. it separates concentrated miscella from the solids in the slurry, 

2e it refilters this concentrated wiscells to reduce the fines content 
and to produce a final miscella, ; 7% | 

3. It provides for an effective, multi-stage counter=current wash in 
which cilefrse hexane is used as the final. wash, . 
4. it reduces the solvent content of extracted and washed marc to very 
low values, 

in addition, the filter is continuous and autcmatic in operation, . The 
slurry feec may be flowed on to the filter and an even distribution is aided 
by the blowback, The blowback, using recycled, saturated vapors from the 


othe 


filter hood, clears the screw of meal perticles, once each revolution, A 60 
x 60 mesh square weave has been found satisfactory, Five filtrates should be 
satisfactory for most oilseeds -= two for final miscella, to provide for 
refiltration, and three for the countercurrent washes. Calculations for 
filter sizes must be wede for both solids and liquids to be handled, and for 
the mass velocity characteristics of the material. 

In studying how solvent ratios affect filter operation, the following 
chart was mude, which shows solvent ratios that result for various oleaginous 
materials with an assumed 30 percent oil in final miscella, 35 percent solvent 
in marc, and no loss. 


Material Oil % Meal Solvent Solvent Solvent per 1007 of 
(approx.) % Meats Meal Meats 

woe fe eo etio Ratio’ ~ "in Miscelta in Mero. 
Rice Bran 15 85 Ol oe 35 1.6 
Soybeans 19 &1 288 1,08 Ad Ad 
Cottonseed 32 68 1.22 1.64 75 pole 
Flax 40 60 Lé25 2.08 93 32 
Peanuts 45 55 1.35 245 105 30 
Milo Germ 50 50 1.44 2488 117 27 
Sesame 55 45 1.52 3.38 128 24 
OETA) sa OREN Eos REA LOa St Donte BSR Sidi Ae 6 (4 ne 


the ratios are figures two ways, i.e., on the meats and on the marc, 

Note that the solvent-mare ratio increases much faster than the solvent=meats 
ratio, as the percentage of oil increases, Since a 1.64 to 1.0 solvent-mare 

ratio will satisfactorily extract ond wash prepared cottonseed it should not 
require nearly 3 times that or 4,88 to 1,0 to extract and wash castor beans, 
Thus it shonld be possible to increase miscellea concentrations without affect- 
ing extroctibility for the higher-oil-content oilseed materials. We are 
trying to demonstrate this point, which will serve to increase filter capacity 
for the higher-oil-content materials, 

In comparing filtration-extraction with respect to oil and meal desol- 
_ventization, there are advantages here for other oilseeds as there are for 
cottonseed. It is likely that the 30% oil in miscella can be execeded and 
35 percent solvent in mere can be lowered, ‘these advantages will. apply to 
all oilseeds, and will result in savings in solvent evaporating costs and in 
increased capacity of equipment, Conventional oil and meal recovery equipment 
can be used in the filtration-extraction process. 

With reference to oil and meal quality, the filtration-extraction process 
uses lower temperetures and shorter processing times than other processing 
methods. ‘hese two factors contribute much to product quality. They are 
under good control in the process and means arg being sought to improve the 
control further, 

In closing, this general statement can be made, In processing a variety 
of oilseed materials, the filtration-extraction process presents a wide choice 
of favorable combinations of operating conditions, thus moking it possible to 
select processing conditions for various oilseeds that favor economic and 
efficient operation and high product quality, 


Discussion 


Allcn Smith: In regard to rolled meats, how much water do you add to get 
flakes of 0.010 inch thickness? 
Gastrocks You want the meats at a moisture content below the plastic 
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renge. The amount of water varies with different oilseeds. With cottonseed 
about & to 10 percent can be used but that probably varies with different 
cottonseeds,. 

Allen Smiths We are adding weter ahead of our rolls end you ean add too 
much. ‘hey roll all right ond the rolls can take the wet meats, but we can't 
get. good extrection results with them 4 

_ Gastrock: Use of rolls for filtration-extraction is very much akin to 
the use in screw pressing. In both cases, work must be done on the meats to 
Prepare them for oil extraction, ‘he moisture should be added far enough 
ahead of the rolls to obtain the maximum degree of equilibration, 


THE ECONOMIC VALUE OF LINTERS TO OIL MILLS AND FARMERS 


By 
John F, Moloney 
National Cottonseed Products Association 


I appreciate very much the invitation to be present today and to take 
pert in your discussions. I am sure there are a number of individuals here 
who could handle the subject more adequately than I can, Actually, I ate 
tempted to convince Mr. Garner of that fact at the time he extended the 
invitation. As you can see, he was wholly unconvinced, 

The subject assigned to me is "The Economic Value of Linters to Mills 
and to the Farmer." ‘here is probably no quicker or surer way to start an 
argument than to discuss the economic value of some commodity, process, or 
industry. Most of us are inclined to place a relatively high value on the 
product, service, or industry with which we are essociated and all of US 
if pressed, will admit to some knowledge of economics, 

One of the factors that contributes to controversy in this field is the 
fact that economic values do not lend themselves to the types of measurement 
thet are available in many other lines of investigation, If you want to 
determine the volume of seed your mill ig handling daily and the yields of 
products, you can do so end obtain results thet sre not subject to debate, 
The more complicated task of determining the quantity and quality of the 
constituents of cottonseed can be accomplished by the chemist with reason= 
able exactitude, But if we set out to prove that agriculture is morc impor= 
tant to national prosperity than industry or that cotton is es important to 
national defense as steel, we can collect. great masses of data on the subject 
but we can really prove nothing and our conclusions are open to endless 
argument, The subject of the economic value of linters must be approached 
with these limitations in mind, 

Most historical reports on linters carry a statement to the effect that, 
prior to World War I, linters had little or no economic value. I wish to 
Suggest that this is not strictly accurate. From the very beginnings of the 
cottonseed processing industry in this country, linters have been a major 
factor in mill operation, To illustrate, between 1825 and 1850, a number of 
mills were established to crush cottonseed. Every one of those mills failed 
and the reason for their failure was-that there had been developed no ef- 
fective means of separating linters - and hulls ~ from the cottonseed kernels, 
Until such means were developed, cottonseed processing was not economically 
practicable, During that early period, linters may certainly be said to have 
had a negative value. Even after the development of delinting, hulling and 
separating equipment, it was many years before markets were developed to the 
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point wherg linters acquired positive value to the mills and to the producers 
of cottonseed. The point is that linters have always been a basic factor in 
the efficient processing of seed and thut, under eny foreseeable conditions, 
they carry some value, whether it be positive, negative, or zero, 

Turning now to methods of measurement, if we know the yields and the 
market prices obtainable for the various qualities of linters, it is a matter 
of arithmetic to calculate the income per ton of seed that can be realized 
by a mill, Naturally, that income varies from time to time and from mill to 
mill, Historically, the U..& Department of Agriculture reports average 
annual value of linters per ton of seed varying all the way from $1,24 in the 

1932 crop year to $29,99 for the 1950 crop. Over a recent ten-year period 
(1942~51 crop years), according to the same source, the value of linters 
averaged $12,33 per ton, This was equivalent to 13 percent of mill income 
from all products and was several times the net profit which mills realized 
per ton of seed processed, 

Any allocation of the value of one of several joint products to the raw 
material from which such products are obtained must be arbitrary. One acceptar 
ble method of making such an allocation, however, is to assume that each 
product accounts for the same percentage of rew material value that it does 
of finished product value. In other words, if linters accounted for 13 per- 
cent of the value of oil mill products, it can be assumed that they accounted 
for 13 percent of the value of cottonseed. On this basis, it can be stated 
that linters returned to the farmer an average of $8.13 for each ton of seed 
which he sold during the ten-year period referred to above. On a 12,000,000 
bale crop, this is equivalent to approximately $35,000,000 in farm income. 
While this sum does not rank with the billions of dollars that are so casually 
discussed these days, it is sufficiently large to show that we are dealing 
with a factor of economic significance, 

Members of the cottonseed processing industry are well aware that the 
cotton producer attaches greater importance to the cottonseed dollar than to 
the dollar he receives from cotton Jint. This is one of those psychological 
factors which, whether explainable or not, limit the conclusions that can be 
drawn from economic or statistical analysis, One explanation lies in the fact 
that income from cottonseed is commonly the first cash money that the producer 
receives for his season's work, A second explanation may be found in the fact 
that a change of $12.50 per ton in the price of cottonseed seems like a large 
amount, while a change of 1 cent per lb, in the price of cotton lint appears 
nominal, The two changes are equal insofar as their effects upon farm income 
are concerned, In any event, the farm value of %8,13 per ton of cottonseed 
which we can impute to linters on the basis of the Department's figures 
(described above), is a sum that producers consider highly important, 

Ags already indicate, linters assume .an importance in mill operation that 
is out of proportion to: the income they produce, While the percentage will 
vary with the mill and with the type of process, it is estimated that the 
removal of linters accounts for about 60 percent of the power cost, 25 percent 
of the labor cost and from 20-25 percent of the total cost of mill operation, 
In other words, the cost of producing linters - that is a reasonable allocation 
of raw material cost, plus the cost of processing - exceeds mill income from 
that particular commodity, 

This situation has suggested to some that, rather than seeking to improve 
the quality of linters and the efficiency with which they are produced, mills 
might attempt to eliminate delinting entirely or at least reduce production 
per ton to a substantial degree. Such an approach, however, overlooks certain 
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basic considerations, Cottonseed, as received. by the oil mills, carry an 
average of about le percent linters, - A minimum quantity of this fiber = the 
emount will vary with the character ‘of the cottonseed ~ must’ be removed to 
permit maximum oil recovery, a desirable quality of meal, and effective milL 
operation, This minimun quantity could be significantly Jess then current : 
Yields and its removal could be accomplished at some reduction in current 
delinting costs. However, since each additional pound of fiber left on the‘ 
. S6ed would have to be sold. as hulls, the price of such fiber, with due al . 
_lowance for its cost of removal, would have to approach the price of hulls’ 
“before such a reduction would be economically practicable, This suggests 
‘thet present mill practices with respect to delinting ere likely to continue 
for the foreseeable future, | | 4 ‘ex Be 
' The reasons for industry concern over linters have been thoroughly | 

discussed at previous, processing clinics and in.a number of articles in the 
trade press, ‘hey will be further discussed later in thig meeting. ‘To. 
summarize, linters are encountering increasing competition in both first. 
and sécond cut markets, ‘The quality advantages historically held by linters- 
are being steadily narrowed and their income-produging value; to both oi] 
mills and cotton producers, is being reduced. Under these circumstances, 
the industry is seeking through research to find ways and means to produce : 
and market a better product, SP aes t Noehe ; Be met 

The eattonseed industry is.extremely. fortunate ‘that such an excellent : 
cottonseed research program is in operation here at the. Southern Regional 
Research Laboratory, On a nunber of oceasions, members of the Laboratory 
staff have stated thst in no other commodity does there exist a comparable 
progran involving such extensive and intensive cooperation among Federal 
ageneles, the State Experiment Stations,. and private industry. Historically 
and 6t the present time, the greater part of this program involves cottonseed 
oil’ dnd cottonseed neal, the, two most. valuable products of the secd. Members: 
of the industry are encouraged to. note, however, the recent interést of the 
Laboratory in the problems surrounding the production of quality Jinters, 
Just as the removal of linters constitutes an integral part of efficient: oil 
mill operstion, so also, it is felt, they shouldbe an integral part-of - 
cottonseed processing research, While the efforts so far devoted to: linters: 
have beeh ofa preliminary and exploratory..nature, it is hoped thet they will: 
point the ‘way toward making investigations in this field s significant: part: - 
of the total research program | is a 


_ REPORT ON SURVEY OF PROBLEM OF CLEANING COTTONSEED: -«- . 
AND LINTERS AND PRELIMINARY EXPERIMENTAL RESULTS. ¢ 
Byact | 
| Leo L, Holgenthal . at dma 
Southern Regional Research Laboratory: .. 
“The problem of cleaning cottonseed and linters has received considerable 
attention during the past two clinic meetings, “One SAN See, + 
As a result. of conferences between officials of the Valley Oilseed 
Processors'Association and officials and Section Heads of the uthern Regional 
Research Laboratory a& survey wag. initiated in. carly 1953 to determine the extent 
and seriousness of the problem and the possibilities for technical solution, 
Following visits to eight oil mills, three gins, one linters pulp plant, 
and three equipment manufacturers in the Delta and West Texas Regions, a 
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preliminery working report was prepared and submitted at the Second Valley 
Oilseed Processors Clinic, March 8-10, 1953, This report was also submitted 
later at the Fifth Annual Convention of the Cooperative Oil Mills Association 
at the Laboratory on March 16-17, 1953. In addition to information obtained 
from meetings and visits mentioned above, considerable first hand information 
wes obtained during the course of the 2lst Annual Short Course for oil mill 
operators sponsored by the Texas Cottonseed Crushers Association and the A, & 
M. College of Texas in cooperation with the National Oi] Mill Superintendents! 
Association, May 25-28, 1953, A brief résumé of events leading to the initia- 
tion of a survey by the Southern Regional Research Laboratory on the cleaning 
of cottonseed and linters, as well as a progress report on exploratory work 
on two devices for cleaning cottonseed, was presented at this short course 
meeting. 

Although work on this problem started with the survey in January 1953, 
as reported above, efforts have mainly centered on the aceumalation and evalu- 
ation of data for a more complete survey report, Some exploratory tests have 
been carried out on the traveling belt, and one device for removal of sticks 
has been under consideration, 

The survey report has been compiled and is now in process of review. 
Because of the wide divergence and quantity of material collected and the 
time required for editing the report, we could not have it ready for distri- 
bution at this clinic meeting. However, it should be ready for distribution 
within the next few months, 

We are now presenting a preliminary report on our findings or conclusions 
end recommendations. A more complete list of conclusions and recommendations 
will be included in the final survey report, 

The survey reveals the following: 

(1) The Delta and West Texas Regions of the cotton belt are now under= 
going changes in harvesting methods which, in most cases and during an appreci- 
able part of the season, cause significant increases in foreign matter content 
of seed cotton, 

(2) Since the cotton gins are obliged to satisfy the farmer demands for 
highest possible return for his lint cotton (value about four times that of 
cottonseed) they are frequentiy limited in the extent of cleaning thet could 
be done by the necessity of producing lint cotton of optimum quantity and 
quality. Thus a high degree of trash removal from the seed cotton from the 
ginners point of view might not be generally desirable. ‘hus a variable 
quantity of trash can be expected in cottonseed delivered to oil mills. 

(3) Very encouraging results are being obtained by the U. S. Cotton 
Ginning Laboratory in their efforts to further reduce the foreign matter 
me Le of seed gout ton before it enters the Ban stand, and the reduction of 
baleen but it is ee Likely chat odkiplete removal of all ines of linter 
degrading foreign matter will be effected at the gins. 

(4) Removal of foreign matter from cottonseed as it is received at the 
oil mills and before storage would be of great benefit to the seed crushing 
industry and to users of cotton linters, All groups working on the problem 
should keep this fact in inind when considering possible use of new principles 
for seed cleaning. 

(5) Until seed can be cleaned as received at the mill, work must 
continue to improve existing seed cleaning devices or provide new devices to 
clean seed in the course of normal mill operation, 
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(6) From an overall point of view, existing seed cleaning equipment in oil 
mills in most of the belt is incapable of reducing the foreign matter content of 
cottonseed, during the letter half of the season, far enough to insure a feed 
to the delintering machines low enough in trash content that will not seriously 
affect the quality of the linters produced, ' ees 
* “The reports on linters and cottonseed quality indicate that, in general, 
for years 1946-1950: (a) the proportion of chemical grades of linters to all 
grades varied between 55 and 72 percent; (b) the proportion of “off-grades" of 
chemical linters in the totel of all grades (including off-grades) varied | 
between 13 and 21 percent; (c) the proportion of chemical "off-grades!" to total 
chemical grades (including off-grades) varied between 13 and 31 percents {d), the 
proportion of chemical Noff-grades" to the total "off-grades" (of all grades) 
varicd between 55 and 72 percent, . : ba 

' The proportion’ of cottonseed that might be considered as causing diffi-. 
culties in maintaining grade in linters is estimated at one-third of the total 


production, | | Hin ; nal dt ti 
(7) The trend in harvesting is unmistakably towards rougher methods. 
Approximately 63 percent of the 1952253 crop was harvested by: hand picking as 
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compared with 71 percent for the 1950-51 crop, ‘here has been an increase in 
mechanical hervesting from 8 percent of the 1950-51 crop compared with 17-20 
percent for the 1951-52 crop. Sufficient mechanical harvesters were. available 
in-1952 to harvest 5,000,000 bales, The number of spindle pickers was.also... 
estimated at approximately 12,000 units in 1952 as compared to about 7,300 in 
‘1951. Strippers increased during the same period from 15,000 to 20,000 units. 
“-* It-is interesting to note that.85 percent of the California crop for 1952-— 
53 was ‘harvested by mechanical pickers, whereas 15 percent of the Delta region 
was so harvested, nt ae ; sie ih ais | ce 

~ (8) The major oil mill associations have, been focussing their attention 
on this problem since 1952,, Their committees have made progress in attempting 
to hold present linter quality,’ but no definite solution to the overall problem 
is*yet in sight, Tie Sch other | 

(9) Manufacturers of seed and linters cleaning equipment, are, making 

contributions, both direct and cooperatively, to improve existing -equipment .to 
relieve the present burden on the ofl mills. Not many long range research and 
development efforts are being aimed at entirely new methods of cleaning cotton= 
seed or linters, | POI ec pyc urea : | , , 

(10) It is the concensus of opinion that existing linters cleaning equip« 
ment is generally satisfactory and will be capable of doing an even better job 
when improved or new seed cleaners are provided,..The emphasis should now be 
placed’on devices for seed cleaning, Sah, A das re ¥ 

(11) Significant statement of the present situation relative to oil mill 
equipment was made by one of the industry's leaders as. follows: "The whole 
thing boils down, so to speak, to this, It could be stated bluntly that our 
system of seed cleaning equipment desperately needs drastic changes in design 
ora new approach to the problem of cleaning cottonseed. To me, this is 
forcibly brought to light when you find 50-55 percent total foreign matter 
removed is, in most mills, considered the best ye can do today in cleaning 
trashy cottonseed." — , iPitton | | on ee 

(12) ‘The-present competitive position of cotton linters is summarized by 
the following statement from a leader in the industry, "If we do not make | 
So_they will be entirely 
Supplomented by wood pulp within the next few years. To many of us this threat 
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of wood pulp was an old story and in past years it may have been just that, but 


oe 


Ye are nov convinced it ts no idle threat. Wood pulp processing has improved 
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such an extent that it must contain less trash than the finest quality chemin 


(a) ‘Supply is limited mainly by size of cotton crop, | Supply of wood pulp 
‘is not so limited and can be expanded as demands are made, (b) Price . 
structure is not stebilized to the point where it could be competitive with 
wood pulp. Fluctuations in price, as compared to those of wood pulp cause . 
concern’ and hesitancy on the part of users making end products that are in a 
highly competitive field, (c) ‘Quality of linters is not consistently high. 
from several standpoints, chief among these is the amount of certain types of 
undesirable foreign matter, At times, this is so objectionably high that it 
causes difficulties in certain major chemical uses of second-cut linters,: 

Quality of wood pulp is improving at a tremendous pace, and the quantity 
will soon be increased, with new plants now being completed, to more than 
supply foreseeable needs of the industry. Considerable research effort is 
now being expended by the wood pulp chemical cellulose interests in finding 
new and improved uses for their product. New uses for chemical cellulose. will 
probably continue to make their appearance on the market, In fact, an entire 
new field of chemistry has been unfolded - this field of chemistry is known as 
Silvichemicals or chemicals from wood. pdebggt ape eae ay 20 

Due to the fact that wood pulp can now be used in the preparation of cel- 
lulose having alpha-cellulose content very close to that of the highest grade 
‘ chemical cellulose méde from linters, wood pulp will very likely absorb any 
new product that is produced using cotton linters as a raw material, For the 
present, it is suggested that new uses for linters should therefore be based 
prinecipelly on their physical properties or modified chemical end physical 
properties in order that wood ‘pulp may not absorb them. « . 
ls (14) The extent and seriousness 6f thé’ problem justified preparation of 
this survey report, The authors as well. as officials of the Southern Regional 
Research Laboratory have recommended @ survey report and exploratory work be 
undertaken on seed and linters cleaning and the results be furnished the _ 
industry. as : ma ail ety 
-.° Preliminary Report of Recommendations: (A) That oil mills now consider 
the problem of cleaning linters as primarily, one of cleaning cottonseed, 

(B} That the problem of cleaning cottonseed be considered ean oll mill 
problem, It is not intended that assumption of this responsibility by oil 
mills should cause relaxed efforts on the part of ginners to improve seed 
cleaning, Ginners are guided mainly by the cleaning operations on lint cotton, 
This might or might not preclude removal of a1] trash from cottonseed. 

Further’, from an overall point of view, it would be more economical to 
provide seed cleaners’ at:oil mills instead of at gins for the following 
reasons: (1) The greater number of gins compared to the number of oil mills. 
Approximately 7,500 gins to 235 oil mills. “(2) Gins operate for shorter 
periods than oil mills, Approximately 10 weeks as compared to 6-10 months. 
(3) Generally, the foreign matter content of seed usually increases as the 
season progresses and the feasibility of installing a seed cleaner at any one 
gin would have to be determined more or.less individually and would involve a 
study of present harvesting methods as well as possible future trends, Thus, 
in any one locality, some gins might be in a position to turn out seed with — 
less foreign matter than others in the same general locality, Since oil mills 
jn some cases receive their seed from many scattered gins it is possible then 
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that one oil mill might receive several shipments of high foreign matter = __ 
content seed which when conveyed to storage would ruise the overall foreign | 
motter content of an entire storage bin or tank of seed. 4h 

(C) Cleaning cottonseed as received at oil mills and prior to storage 
would.benefit the industry. A few of the advantages follow: | b  ailaehe 

' d. Decreased hazards of storage, Accumulation of excess amounts of | 
foreign material in seed has been reported in some instances to be the cause 
of overheating, ba Bae eck, ees e Be asitiysesiey” 

Qs Increase the efficiency of crushing. This is usually accomplished 
through increased seed throughput, decrease in loss of linters during, cleaning, 
less oil absorbed by foreign materials, | _ yb “hare 

| 3+ -in_somo instances, increase in quality of product from cottonseed. — 
Foreign matter content, if low, will contribute both directly and indirectly 
to-grade increase in linters, In addition, reduced rate of increase in free 
fatty acid content during storage will minimize oil loss, ere? 
All groups interested in providing seed cleaning equipment for oil mills 
should appraise proposed new cleaning methods with this thought in Manda 

(D) Every effort should be made to find new markets for Jinters. © mare 
Emphasis should be placed on uses thet cannot be absorbed by wood pulp, ies, 
uses that will take advantage of existing or modified physical or chemical _ 
properties, Aside from the possible new uses based purely on existing physical 
properties, new uses based on existing chemical properties might include 
products obtained from second-cut linters at the various stages in its chemical 
processing up to a point® just: short’ ‘of the dissolving step. Linters modified. 
chemically only to the point of* enhancing certain properties without destroying 
their original shape could ‘include: Flameproofing; increasing water resistance, 
stiffness, elongation, water solubility; and resistance to rot and heat. Other 
new uses might include either partial or complete coating with synthetic rubber 
or other material. in order that moulded resiliant shapes could be produced that 


might compete with foam rubber, etc; use for moulded products wherein additions 
and coating materials could include’ cottonseed protein glues, plastics, etc. _ 
very effort should be ‘mide to determine properties desired in linters for 
existing and new uses in order that work can be directed along these lines, 
. (E)* Another survéy should be made in connection with the use of linters 
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for high grade paper, Competent authorities on this subject and in related. 
fields’ should be consulted and recommendations submitted to the cottonseed 
crushing industry, heteil , - ’ . 

(F) Long range plans should be made noy with the objective to provide | 
Seed cleaning devices for oil mills thet will insure virtually clean seed to 
first-cut linter machines even with straight run seed ginned from lete season 
suripped.or sledded seed cottons. This will provide a margin or factor of 
safety in seed cleaning that is practically non-existent in the industry today. 
Further, linter machines will go beck to the job they were originally intended 
to do, and they will, in turn, ‘no longer be considered as cleaners, nor will 
they create the added cleaning job linter beaters are now doing. ‘The latter,. 
relieved of the burden of removing both the naturally occurring and linter- 
manufactured. trash should do not only a much better job of cleaning linters, 
but do so with much reduced loss in linter quality and quantity, 

- (G) The industry should continue their cooperative efforts to solve the. 
problem through o11 mill associations, universities, Governmental agencies, and 
manufacturers of oil mill equipment, Now that interest has been aroused in. 
‘this problem end many groups are at work, results should be obtained soon, 


(1) Upon completion of the present survey report, the Southern Regional 
Research Laboratory should continue to keep. abreast of not only the seed and 
linters cleaning problem, but also the overall linters situation. In this: 
manner the rete of progress in the solution of the problem as well as signifi-~ 
cant trends in the overall situation end their effects on the industry will 
be known, In addition, every effort will be mede to expand our exploratory 
work to try some of the new approaches to a solution of the problem that have 
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general trend the work is following. r 

Using a 3«foot wide, 10-foot long canvas belt operating in a horizontal 
position with 5 scoops located immedistely above it to catch the seed that 
bounce, end two fractions of seed thet are conveyed off the belt, the following 
was noted. — 

(a) Sead collected in the scoops contained less foreign matter than seed 
conveyed off the belt. | 

- -(b) Most of the sand, fine field trash, lint and grabbots were thrown 
immediately forward of the conveyor. 

(c) Clean sound seed with minimum lint was thrown the greatest distance 
from the conveyors Prey ; 

(d) Seed, usually with some lint ettached, sticks, burrs, and other trash 
fell between fractions described in.(b) and (c). ~ 

With speeds at 2650, 3970, 4800, and 6860 feet per minute for any one 
series of runs and conveying over initially 100 pounds of seed, previously 
freed of grabbots and lerge field trash, the clean fractions, i.¢., those in 
the scoops end that at the greatest distance from the conveyor were recycled 
until little or no reduction in total trash was observed. The final minimum 
tresh content after 3-4 recyclings wes about 0.5 percent in sample of about 20 
pounds, end this seed contained sticks of small diameter end length approxie — 
mating that of the seed. No appreciable reduction of trash content of tais 
fraction could be achieved in any of the speeds tried. Likewise, the remaining 
two trashy seed fractions were recycled until no further increase in trash 
content was noted. In practically every instance a condition was reached after 
2-3 recyclings wherein the partially ginned seed and sticks and other trash 
resulted in a matted condition such that the entire mass could be raised with 
the thumb and forefinger alone, This usuelly occurred at a total trash content 
of about 10 percent and the sample usually reduced to a total weight of about 
two pounds. Further reecyeling though carried out by separating the mass by 
hand raised the trash content to as high as about 29 percent but many partially 
ginned seed were in the mass, * | fats! 

Thus, as present trends indicate, devices may be necessary to remove the 
seed or trash from the final products mentioned above before one fraction 
containing pure seed and enother containing e11 tresh can be obtained. Possi- 
ble use of air separation to remove the 0.5 percent of fine trash may be suite. 
able for the clean fraction and further ginning and stick and burr removal 
may clean up the final "trashy seed" fraction, Our string device for removal 
of sticks may prove suitable for use in this separation, . 

It must be recognized that these results are based on one position of the 
belt snd one type of belt. Drastic differences in results mey be obtained using 
a belt of slightly different texture or by changing the angular position of the 
belt. Only trial of these variables will tell the story. 
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By 
slph Woodruff, Chairman 
February 16 Session 


At the conclusion of Mr. Ralph Woodruff's opening remarks, a tribute was 
rendered to the memory of Mr. T, FP. Wallace as follows:- 

Since we last met, we have lost one of the pioneers in this movement, 
He wes advisor to any confidant of 411 of us in the oil mill business in our 
generation, I shall ask you to stand in a moment of silent tribute to the 
memory of our departed friend - T, P. Wallace -----~- 

Thank you. 


REPORT BY THE SUB-COMMITTEES ON LINT CLEANING AND COTTONSEED CLEANING 


By 
J. H. Brawner, Chairman, Sub-Committee on Cottonseed Cleaning, VOPA 


Southern Cotton Oil Company 


Mr, Wells and I were appointed the chairmen of the lint cleaning and seed 
cleaning committees at the end of our clinic last year. Unfortunately, it was 
impossible for Mr, Wells to be here. today, so [I will do my best to pinch=hit 
for him, 

When we started out to prepare a program for this year's work, we reviewed 
what had been done last year and tried to arrive at some conclusion as to what 
our problems were. The first conclusion we reached was that we could not 
separate and distinguish discussions of seed cleaning and lint cleaning. The 
two problems were so completely involved with each other that Mr. Wells and I 
decided that the best thing we could do would be to have a joint program with 
both of us working together in planning the program. 

In thinking about the work thet was reported last year and in thinking 
about the problems with which we were personally familiar, we reached the fol- 
lowing conclusions. We felt that there was some confusion in the marketing of 
linters, The oil mills were not too familiar with what the special require- 
ments vere for various uses of first and second cut linters. Wie thought, 
therefore, that it would be a very good idea to have some nen who use linters 
or who are femiliar with the consumption of linters to tell us as nearly as 
possible what types of materials various linter consumers would like to have, 

As soon as you start talking about producing linters that consumers can 
best use, you run right into another problem. This is the problem of knowing 
when we are producing the desired material. We are going to discuss this 
problem a little bit today, but it is, of course, obvious that we could not 
cover the entire field of standerds and analytical procedures at this session, 

The second problem that apparently has been facing us is the problem of 
producing linters of the desired cleanliness for almost eny of the consumers, 
On the basis of the information that was presented last year, it seemed to 
ug that two problems existed. The first of these is the problem of doing the 
very best possible job with the available standard equipment on the market. 
Allen Smith, in his very fine paper last yeer, demonstrated quite clearly 
that we actually were manufacturing some of the trash that is causing us 
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“trouble, After living in west Texas for severel years and then noving back | 
into this part of the country, I was convinced that this factor was the most 
important ina large part of the Mississippi Valley and in the Southeast. wf 
‘have personally explored the possibility in this direction this past year with 
some very grotifying results. I do not want to minimize the importance of 
developments in seed cleaning and lint cleaning, however. Those mills in. west 
Texas end those mills in vest Texas and those mills that draw seed from the. 
northeast Arkansss and: Southeast Missouri areas very definitely get a type ‘of 
seed that ‘the ordinary amount of ordinary equipment will not handle satisfac- 
torily, Iam sure thet as mechanical harvesting spreads, the problems. that: 
the west Texas operators have are going to be extended to other areas. of the 

. cotton belt, so those of us who now are fortunate enough not to be bothered 
with a large excess of field trash in our cottonseed need not feel: to. com=: 
placent. Perhaps we are going to be having some of these problems sooner 

than we think, 

In the development of seed cleaning machinery, most oil mill operators. 
ere at a great disadvantage, They are working, under severe pressure, They get 
into trouble and then they begin to do everything that they can think to do and 
~ to try any device that might have some value. When they do get improvement in 
“their lint quality, they stop: trying as soon as the lint is aceepteble - to the 
buyer, and they do not know what they did to produce the improvement. because 
‘they were ‘doing everything humanly possible to get out of trouble. In order 
for us to nearly find out what basic principles should be followed in the 
design of satisfactory machinery for seed cleaning or Lint cleaning, we need 
to do a very careful type of research work which most of us as operators are | 
‘not equipped to do. Therefore, I personally was greatly pleased last year 
: when’ the Southern Régional Research Laboratory began working on seed cleaning. 
‘Iam sure that if this work is permitted to continue, we will finally know |. 
‘exactly what types of basic operitions are necessary to separate foreign matter 
from cottonseed, It, then, will be up to the operators to test these processes 
and up to the machinery manufacturers to produce the machines that. satisfac- 
torily incorporate the fundamental principles in a practical device. I hope: 
“‘very much that this work can go on, as I. feel it is the ‘only RU; we really will 
make any future progress in cleaning. 

A little while ago you remember thet I mentioned that we were asking some 
‘people. familiar with the consumers! neéds in terms of lint quality to tell you 
about these needs. We are going to start our discussions of this phase. of our 
* glinic by asking Mr. Marion Mann to talk to you about ae desirable character~ 
Seeds in linters on various markets. . 


DESTRABLE CHARACTERISTICS OF LINTERS FOR VARIOUS PURPOSES 


* Marion E. Mann© -*'- 
illiemson, Northrup Company, _ Tne, 


‘there are, of course, various opinions of the’ most desireble characteris- 
tics of linters, even among manufacturers of the same or similar products. 
-This depends to some degree’ on whether or not the linters are being used in a 
blend with other fibers, the type and condition of the manufacturer's machinery 
andy somewhat, on the competition in each field, . is 

In gathering information on this subject I have consulted several manu- 
facturers, both large and sinall, and consolidated the majority opinions 
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together with what we think we heve learned throug zh several years of experience 
in the capacity of suppliers of linters. , 

Principal Uses of Linters: The largest volume of linters is used in the 
chemical industry for the manufecture of acetate, rayon, plastics, explosives, 
films, paper etc., cmounting to about 60% of the 1951-52 crop. 

The main non-chemical uses are for bedding, automobile batts and pads, 
furniture upholstery, etc. Kelatively smaller quantities of linters are used 
in the manufecture of battery boxes, pharmaceutical supplies, linoleum, etc. 

- Chemical Uses: ‘The chemical industry, being the largest consumer of 
linters, h has been more publicized than others, and the desirable characteristics 
of linters for this purpose are no doubt well known to all of you. 

' Generally speaking, the domestic bleachers desire a clean, uniform quality 
second cut, as free as poss ible from heavy shale and other foreign matter which 
will not dissolve easily in the chemical process. If trash particles remain in 
the pulp after the usuel cleaning and filtering process, they will clog the 
tiny holes in the rayon spinnerettes and also cause defects in such finished 
products as films, plastics S, etc, 

- Small pepper trash is contained to some degree in all second cuts ands. 
while usually this will dissolve in the chemical process, it results in loss to 
both the oil] mill end bleacher in lower cellulose content and, therefore, should 
be kept at a minimum, ) | 

Chemical Raw Lint for Fxports: The same characteristics mentioned above are 
desirable for the foreign manufacturers - but to a greater degree as far as 
cleanliness is concerned. They advise us that they do not have the modern 
machinery necessary to use advantageously the low grade Second cuts, but must 
have lint which is very clean, free from shale, and which will run considerably 
higher in cellulose than is usually required by the domestic chemical industry. 

First Cuts for Export: The export of first cuts has been almost negligible 
recently due to competitive foreign substitutes, foreign exchange, and scarcity 
of good stapled linters, Usually the foreign trade desires a good stapled, 
cleen first cut which would grade Government #2 or better, 

Hospital and Medical Supplies: This is usuelly referred to as the 
"Pharmaceutical Trade," manufaeturing such products as absorbent cotton, surgis 
cal sponges, hospital bed pads, sterile een & sanitory napkins, etc, 

The desirable characteristics of linters for these purposes are. good 
staple, cleanliness and smoothness. Most of the Piste used in these products 
are bleached and, in a majority of cases, are blended with other fibers, 

Harshness is another desirable quality for the manufacture of bed pads and 
some of the surgicel supplies. Harshness, of course, is controlled by climatic 
conditions in the growing area and there is not much the oi1 mills can do about 
this feature, 

Good color, which makes for an easier bleech, is also desireble but 
relatively unimportant if the linters contain the other desired virtues, 

Linters with the necessary staple and smoothness are very scarce and are 
usually produced in the early season -~ generally in the Southeast. After 
these small quantities are gone, the manufacturers have to turn to linters of 
foreign origin, as well as to clean waste which meets their requirements. 

Due to lack of the proper quality, relatively few domestic first cuts are 
being used by this trade. Improved quality of first cuts would no doubt result 
in a much lerger consumption of linters in this field. 

Mattress Manufacturers: While some of the pabeaees manufacturers making 
name brands" have “pretty rigid specifications as to staple, color and 
harshness ~ about a Government #2 -- most of the others making an average 
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mattress felt.use:#3 Middle-to #2 Low, with harshnéss and average clca nliness 
the desirable virtues. Color, while: desirable, is not a prime requisite. — 

The linters are usually blended with re-worked strips, pickers or other 
grades of yaste with some steéple, although practically no two mattress manu- 
facturers use the same percentage of first cuts in their blends. Some few use 
Linters -only:to make felt in which case staple is absolutely necessary. 

'As a rule, the mattress manufacturers make felt for their own use’ 
therefore they try to make a good, resilient grade of felt but are not sub- 
jected to-the competition which the commercial felt manufacturer rier tae 
regarding color and cleanliness (in:the better grades). 

I believe that, on the whole, the mattress industry would use a Gadee deal 
more. first cut linters in their products if the staple were improved sufficient- 
ly to.allow them to use first cuts which would run through the garnetts without 
excessive loss. At the moment, they are using Stnt pes picker, etc., to help 
carry the linters through the mechines. 

For blown mattresses, harsh second cuts and low millruns of average 
cleanliness are desireable. Ae 

Commercial Felt snd Batt Manufacturers 

Automotive _ Betts: es 

The felt used by. this ameutetie wall renge in grade from a very high-grade 
for, the expensive cars; to a very low-grade for. the more economical ones 
therefore, it is necessory to make many blends end qualities. 

Some of the manufacturers list the desirable characteristics as: 


is 6 Color 
2.. Body, or Horshness 
3. Staple 


in that order. Color is ery important in makeing the sole of these batts, and 
2 is seemingly considered a measure of grade -~ _ the whiter the Ee ‘the 

sier to sell. 

“The body of the lint is very Shewcnuts in making a high-grade bett as this 
gives much better filling qualities for the finished felt pad and prevents 
breekdown..of the cushions, pads,.etc.- 

- Some,of these manufecturers say that staple is the least ‘itor taues of the 
above factors as, generally speaking, they can get staple from Waste products 
at a cheaper price than long stapled lint: and until good stapled linters are 
produced at reasoneblé prices, they only require enough fibre for smooth 
carding and a4 minimum loss in shrinkage. If the staple of first cuts were 
improved they would be used more in place of waste - provided prices were 
competitive. 

The automotive trade uses low-grade first cuts, midlruns and sacond cuits 
in some of their cheaper batts, and harshness and economical prices are the 
desired characteristics on these batts, 3 

Furniture Trade: -Here again, we have numerous grades of felt for various 
prices -of furniture. However, the competition with other substitutes is such 
thet, it is almost imperative that these manufacturers make the best possible 
felt at cheapest possible prices, consistent with the quality svecifications, - 

Some of our manufacturing friends who make excellent furniture state that 
linters isthe for the manufacture of good furniture should be harsh in 
character, reasonably clean and free from foreign matter, with uniform staple 
of the Bcc ‘length obtainable from the. seed now ail Lettie to the erushers,. 
While there are probably different opinions some of the manufacturers of better 
grades believe the best.furniture felt is made from all. Linters mixed with a 
very small amount of rough India Cotton, This would require the quality of 
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the linters to be such that they will,carry throhgh the machines and give 
sufficient strength to the finished products: without the use of long stapled 
Waste. materials such as strips, high-grade pickers,:etc. 

One manufacturer says that, due to: the deterioration in first. cut linters 
during the past five years, he has had to-put:30.percent waste in one of his. 
batts; whereas, he used to use linters entirely mixed with a small percentage 
of India Cotton, Unless something is done ebout improving these grades of 
linters, it is possible we will continue to’lose volume in this field, 

Batts for lowerspriced furniture still contain a certain amount of 
average~erade first cuts and millruns, but practically all manufacturers 
desire.gs much harshness as possible. 

Battery Boxes: Approximately 20,000 bales were used in this industry 
during the 1951-52 season, Second cuts of average cleanliness with enough 
fiber to serve as a binder are desirable and necessary for this purpose. The 
ldinters are blended with asphalt or similar materisls and molded into the 
desired forms; therefore, the linters require very little processing énd are 
generally preferred over kraft paper or similar competing materials --- pre- 
suming linter prices remain competitive. 

Linoleum: Linters used for this purpose should be reasonably clean and 
produced only from prime seed. The requirements are approximately the same 
as for battery boxes; therefore, excessively trashy lint is not acceptable, 


Discussion 


Brawner: Is the quality known as harshness dependent on seed variety 
and has it deteriorated as a result of changes in varieties of seed? 
Manns Yes, it is a property of seed variety, locale and growing 
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that is, the possible price situation in view of government-held reserves? 
Mann: I can see little prospect of any price’.advance, 
Verdery: That is a pretty sefe assumption, but how about a price drop? 
Manns I can't say about a drop, I certainly can't see any rise. It 
all depends on the demand and the amount of speculation. 


DESTRABLE CHARACTERISTICS OF LINTERS FOR PAPER MANUFACTURE 


By 
B, B, Annis 
Ward-Voss and Associates 


As raw material for the cotton content of fine writing paper, the follow- 
ing can be listed in order of desirability: white all-cotton rags, colored 
new, and used rags and cuttings, paper mill wastes, raw cotton, first cut 
linters, millruns and second cuts. All of these except millruns end second 
cuts consist of fibers of approximately equal length and strength, 

After preliminery cooking, bleaching, etc., these fibers suspended in © 
water are cut and beaten between rotating knives so that they end up of the 
proper length and so purposely bruised that the cellulose is partially 
hydrated, so that when the sheet is formed, these fibers interlock to form 
the finished paper, | . 

With fibers all about the same length to start, and with each receiving ” 
the same treatment, the final stock will consist of fibers of approximately ~- 


* $1. 


equal length, Millruns and second cuts consisting of widely varying fiber. 
lengths, when treated to eut the longer fibers down to a proper length, must 
of necessity have the shorter fibers cut to a point where a large proportion 
of the resulting stock can be regarded simply os a filling material not adding 
much strength to the finished sheet. | 

An added undesirable characteristic of millruns ond second cuts is that 
they resist hydration in the beater so that the finished paper tends to be 
"free" or blotter-like, 

For the past year, Werd-Voss & Associates, in conjunction with the 
Lubbock Mill of Anderson, Clayton and three or four paper mills, have been 
working together to develop a new type of linter which should overcome nost 
of these objections, 

Several carloads have been made up as follows: four seperate cuts are 
méde, all the fines from the first cut and second cut ore cycled around the 
third cut, being added to the seed at the fourth cut. The third cut of about 
«5 pounds thus ends up as a short fibered linter of very uniform length of 
staple with practically no fines or hull pepper, 

Preliminary tests show the tear test of paper made from this special 
linter average 122 as compared with 86 for an average second cut. The fold 
test averaged &4 as compared to 40 for a standard second cut. These results 
are encouraging, 

We are placing two additional cars at a large paper mill next month 
hoping that they will alter their beating procedure so that there will be very 
little cutting but increased hydration ond bruising which should show further 
increase in quality. | . 

Statistics show 57,800 bales of linters used in the manufacture of writing 
paper in 1952, if the entire cotton content that same year had all come from 
cotton linters, the consumption would have been 278,793. The only thing 
stopping it is the quality of the paper. We think we are on the right track 
to increase this quality. 3 . 


iscussion 


Brayner: Are the paper manufacturers turning more to linters because the 
rags which they can obtain today contain synthetic fabrics which "poison" 
them for paper-making? 

Annis: Yes, that is one factor which may help linters consumption. A 
variety of materials are available but they like to work with material which 
requires a minimum of operational changes consistent with uniformity of 
product, However, a maximum of only 20 percent of linters can be used. by 
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Annis: Yes, hydration by the usual means in beaters breaks the lint down 
into too-short.lengths, ‘he new linters which we propose, need not be cut 
during beating, only rubbed to effect hydration, ‘Tho puper manufacturers have 
research laboratories but they are difficult to work with, as each manufacturer 
likes to keep his processes secret, and use any advances for his own advantage. 
I think that work on this problem by the Southern Regional Research Laboratory 
in cooperation with this group (V.0.P.4.) and the paper research laboratories 
would be very useful, 


Garner: Do paper manufacturers have any preference as to the origin: of 
the lint, thet is, what area it comes from? — a 

Annig: Yes, on the part of individual. mills. Some have a preference 
for lint from certain areas, others for lint from other areas, and all are 
couvinced that their preference is best. I do not think that there is ace 
tually any real difference in the lint from different areas, it is just a 
matter of preference. on BA . Biig | | : 

ir, Brawner invited Mr. Verdery to make some remarks on the special type 

lint which his organization (Anderson=Clayton Company) had been producing for 
Mr. Annis at Lubbock. ie ey rr nt Op! 

Verdery: We have put considerable effort and some money in producing 
this lint for Mr. Annis! organization in an effort to find new markets for 
lint. 
~~ Holzenthal: With reference to Mr. Annis! statement sbout leaving some 
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lint on the hulls - would, leaving this lint on hurt the sale of the, hulls for 


Unknowns No, it would help... , | j | 
Verdery: Lint on the hulls does not hurt their sale for feed. However, 
leaving say 20 pounds of lint on hulls costs money as there is no extra labor 
cost involved in cutting this lint and the only actual cost is the very small 
amount of pover required, This lest out is the cheapest lint to produce. 
Roberts: Do you have any seperation. problem in cutting this Lint? 
Verdery: There are some problems of course but they don't amount to much. 
Roberts: Do you have any trouble with fine meats in. this fourth cut? 
‘Verdery: Yes, some, but it is a problem which can be solved by adjusting 
the saws, | ’ / : 
Brawner: Back years ago when lint was left on hulls, farmers liked 
woolly hulls. Then we started making 4 closer cut and they became accustomed 
to legs lint on hulls and liked that; now, when we are leaving: more lint on 
they complain about the emount of lint. It is just a matter of what they are 
accustomed to, 


THE VALUE OF A PHYSICO-CHEMICAL METHOD IN THE 
DETERMINATION OF SECOND CUL LINTERS QUALITY 


By 
J. We Bremer, Jr. 
Swift, and Company 


History: At a speciel meeting of the Lint & Seed Cleaning. Committees in 
September last year, work which you will, hear or have heard on improved 
methods of cleaning linters end seed was discussed. It was questioned at that 
time how progress could be accurately measured (except by visual inspection 
and/or cellulose analysis). Tt was felt that this means was not wholly ade~ 
guete for exchange of comparative information. In the economics of cottonseed 
crushing, one must remove all the second cut lint consistent with satisfactory 
sales, It was the feeling of this group that if some analysis could be devol- 
oped which could give mill personnel an exact measurement of the Lint quality 
being produced, that great strides would have been made. 

Evaluation of Possibilities: _ How many of us present can go into our lint 
roons and evaluate accurately the quelity of lint being produced? Can we 
determine with some degree of accuracy how much we can increase our eut and » 
still produce a salable product? | 
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Thus for. purposes of eveluation, let us assume thet with such a means of 
determining quality - (1) we were able to continuously produce an acceptable . 
products: (2) we could meet varying demands of the different consumers of this 
product; (3) by continually watching the results of this analysis, we could 
consistently produce the maximum weight of lint per ton of seed processed. 

The above is the anticipated value to the cottonseed processor. Now what 
would be the value to the sales division and the buyer? 

The sales division would have records on each bale or lot of lint in 
storage. They would know how many lots of each grade of lint were available, 
There would be no further need to send small samples of weekly production to 
the sales group for inspection, 

To our consumers it would mean the purchase of a quality controlled 
product, If they bought 50 bales of Grade 2 lint, they would be reasonably 
certain of the foreign matter content in #/owt. and the classification of this 
foreign matter, 

Only through cooperation with those who come into intimate contact with 
this product can we determine the possibilities of such an enalysis. Linters 
are meeting increasing competition in all fields of use. Contaminated lint 
will continue to face stiff resistance, ‘he need is for a practical measuring 
stick, one thet can be fully understood by all dealing with this product, 

Proposed Method: The method currently under consideration by the A.0.C.S. 
is that of Rettger as was originally published in Oil & Soap 22, 7-10 (1945). 
Basically, it is proposed thet a representative sample of the linters, "made 
friable (easily pulverized) by exposure to heat and volatilized hydrochloric ~ 
acid, be brushed through a U.S. #50 mesh screen upon which the foreign matter 
is recovered for weighing and examination,"' The foreign matter can then be: 
classified as desired. ‘he relative quantities of hull bran, hull pepper, 
particles of stems and bolls can be determined by any of a number of methods, — 

Since Mr, Wells has prepared a history of the Rettger method and knows its 
present status, we will not go into further detail concerning it here. However, 
the results have been reported to be reproducible and give a rather satisfactory 
indication of lint cleanliness, to 

_ Questionnaire: In order to determine how ‘the members of our organization 
felt concerning such a means of foreign matter measurement, a questionnaire was 
sent to @ cross~section of some twenty people who attended last years! meeting 
here at the Suthern Regional Research Laboratory. We asked these people for - 
their comments on the following statements and questions: a 

1. Is some physico-chemical means for insuring lint salability desireble? 

_ 2 Supply any changes in the Rettger method which, to your thinking, 
might prove advantageous, 

3. Suggest some other approach to the problem, 

4. Is some measure of color other than is presently being used desirable? 

Of those answering the questionnaire, the vast majority were in favor of 
a test similar to that proposed by Rettger. The majority felt that since thig 
method was being considered as a tentative method by the A.0.C.S., that initia- 
tion of any work on a modification or totally different approach tas not 
justified at this time. bon | | 

Soe of the sroup felt that it might be advisable to spell. out in more 
detail the classification of the foreign matter removed, depending upon the 
ultimate use of the material, For example, if many of the shipments were going 
to the manufacturers of chemical cellulose, then the test should consist of a 
caustic digestion of this foreign matter to determine on a percentage basis that 


quantity which would remain in the purified product, 
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By discussions with other buyers of this products, similor additional 
foreign matter classifications could -be agreed upon. 

As fer as color of second cut Linters. is concerned, there are, in general, 
two schools of thonghts 

il. The determination of color. tn} second cut linters is agian desirable 
nor necessary. unless the. Heed has been heat~ damaged, in which case the off- 
color is evident. 

2. Since color types do change with age and handling, that a BearaunrdZo¢ 
color system may be preferable to that used et present. 

Opposition to the Proposed Method: Those in opposition to the Seah ER! 
method, or a method similar in nature» had the following conments to make: 

1. It was doubtful that the cost to the mill of grading this product 
could be justified. 

2, ‘The many changes in market conditions might make some grades of 
linters as defined by this method quite acceptable at certain times of the 
year and rejectable at other times. 

3. A means of determination other than visuel might be workable for 
linters intended for some ‘users, but not for others. 

4. ‘here would be difficulty in the procurement of representative samples. 
It was felt that this method “would not accurately detect average bi all ‘e 
all bales = such as dust pockets, shale and other objectionable ingredients 
- some bales‘and not in others, with respect to carloads or lots. 

5, The proposed method could not be pon performed without de Layee 
shipments from the mills, 

. 6, ‘Many producers and buyers would not ae to espe by such a Sky 
mination, at the destination, 

In answer to those in opposition, we must point ae ‘several Pie tae that 
may have been overlooked, 

As to the cost/bale or cost/ton, we do not know what this wid amount, to - 
until we use it on an experimental basis. If the value of the information ' 
‘procured does not justify the cost of the analysis then some deviation should 

be sought. 

As fer as changing market conditions are concerned, we face that problem | 
today and: will continue to face it. It would seem that it would be under 
conditions such as these that a concrete greding system would be most useful, 
If our lint is made good enough by our research on seed and lint cleaning and 
we can accurately measure its quality through some standardized means of analy- 
sis, we cannot help but improve the demend for this product. 

It is quite possible. that the method as proposed will not be satisfactory 
to all the users of cotton linters as it stands today, It would be strange 
indeed, however, if all users did not prefer to purchase a product of’ con~« 
trolled quality rather than a‘"pig in a poke," 

Sampling may be difficult, but it certainly could be improved over our 
present methods. A definite sampling method could be set up for this product 
if it was found necessary to do so, 

There is no reason why any unreasonable delay should be encountered with 
such e control program, The analysis is not particularly complex as it stands. 
A complete analysis could be run without difficulty in a twenty-four hour 
period, Quality analysis of continuously sdmpled linter production would 
probably be at hand within 48 hours after the samples were taken. 

The statement that "many producers and buyers would not egree to abide 
by such a determination at the destination" is possibly premature, It again 
stands to reason that if the user can see that he is buying a quality controlled 
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product rather than a commodity, he would in 811 probability abide by such a 
determination, 

Summary: ‘The questions to be enswered by this group are theses 

1. Do the reasons listed in opposition to the proposed method constitute 
valid objections to the use of such a method? 

2. Does the method as proposed offer sufficient value from the standpoint 
of rapid sales, known quality, and possibly increased production of linters per 
eae of seed, to justify mS CE control by this means of an experimental 

asis? 

3. Is color of second eut lint of sufficient importance to attempt better 
standardization? 

It must be clear at this time that’in order to have such a determination 
meet with any success, it will have to be 100 percent satisfactory to all those 
who deal in its production, sale and use. This product we call second cut 
linters has many properties which our present consumers find desirable - but 
only if they can be assured of the quantity and type of foreign matter it 
contains, 

Recommendations: it is recommended that the following actions be taken 
by the Valley Oilseed Processors! Association. — 

1. Set up a full committee to actively evaluate this method, especially 
as it concerns research on new methods of seed and lint Eg as soon as it 
is accepted as a tentative method by the American Oil Chemists ' Society. 

2. Request this committee to confer with the active users of second cut 
Lanes with the thought in mind of defining quality stendards for each group. 

3, Submit a copy of this report as well as the answers to the questions 
posed in the summary to Mr. T. H. Hopper who is Chairman of the Seed & Meal 
Analysis Committee of the American Oil Chemists Society. We feel this group 
would like to know how the segment of the industry as represented by this group 
feels toward such a method, 

Specific suggestions and constructive criticism will help this committee 
formulate that type of quality determinetion which will be of greatest benefit 
to the industry as a whole. 


Discussion 


Mays: It must be remembered that this method now gives the total amount 
of foreign material, It is, or will be, necessary to break this down into its 
components in some way, and we should know if this is important, 

Loggins: Can all mills in the country produce a second-cut linters which 
is acceptable to all consumers? 

Bremer: I would rather not say. I would guess yes for the majority of 
mills except in isolated cases where a property of the lint is wented which your 
lint just does not have, 

Loggins: The thing I had thought of wes this. We know what our meal is 
to be used for, If we knew what our lint was to be used for, perhaps different 
sections of the country could make lint for specific uses. 

-Bremer: JI do not know, Something might be done along that line if lint 


could be made to meet specificetions. 

Verdery: Many mills now have their own greding systems. Most operators 
cannot grade lint sccurately but lint graders can, J think we are getting into 
@ business that is out of our line in trying to grade lint. 

Bremer: We would rather hsve something that can be written down and states 
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percentages of hull pepper, bolls, shale, trash, etc. -- something easily 
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understandable go that 611 handlers of lint will be using the same grading 
- system, 

Allen Smith: A man who has been in the business 25 years has usually 
lesrned to grade lint -- this is too long, A chemical method could be learned 
by a laboratory technician in one day und duplicated a11 over the country. 
This would be an advantage, However, a lint buyer likes to see what he is 
getting. A chemical greding system would need to be correlated with the 
present system so thet the two methods jibe. 

Pattersons What about the small mill which has no laboratory? 

Bremers Samples could be sent to a commercial laboretory. 

Pattersons: From every bole? 

_ Bremer: That would not be necessary, A representative sample from a lot 
should do. 


SEED CLEANTNG 


By 
M. C,. Verdery 
Anderson Clayton & Company, Inc, 


Although IT do not normally recommend "Looking back" and would prefer to 
"zo forward," it seems there comes a time that it might be appropriate to 
review the results of past efforts so as to make better plans for the future, 

f will therefore attempt to summarize briefly some of the accomplishments 
and conclusions made by your Committee on Seed Cleaning during the past two 
years, along with reconmendations for the future. The highlights of last year's 
report will be summarized and comments made as to developments end improvements 
of the past year, 

Last year it was pointed out that in order to appraise the relative merits 
of seed cleaning machinery it would be necessary to devise some effective and 
accurate means of sampling and analyzing the seed before and after cleaning to 
determine the percentage of trash removed, After many tests and hand picking 
of hundreds of samples the results would frequently be very discoureging, in 
that they were always erratic and inconsistent, in spite of el] possible 
efforts toward accuracy, This one factor appeared to be a stumbling block 
toward progress in developing better seed cleaning machinery, in that it would 
certainly be difficult to make comparative tests with no means of appraising 
the efficiency of the machine, 

The average results from three comperative tests, presented last year, 
are attached hereto on Table No, 1 to illustrate the irregularities in results 
due to improper sampling or variation of trash content in seed, 
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The results of these tests which, incidentally, are the average of three 
or four times as many samples as shown in the table, indicate reasonably. well, 
in spite of irregularities, that the double decked Bauer cleaner is more 
efficient when operating at 300 RPM, but the principal object in presenting 
this information is to indicate the fluctuations in the analytical results, 
particularly in connection with the percentage of sticks and "other trash," 
For example, on the first test with the machine running 235 RPM, some of the 
results -were actually negative in that they indicated a lerger percentage of 
sticks in the clean seed then in the seed going to the cleaner, Also, the 
other trash" percentage removal ranged froin 20% up to 48%, which wos obviously 
errone us. 

Last year we felt that by taking average results from a large serics of 
tests, and where the difference in efficiencies were sufficiently conclusive, 
the experiments would give us some worthwhile information, However, all of 
us were very much concerned about this situation and felt that a much better 
procedure would have to be developed for determining the "percentage of 
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removal" by seed cleaning equipment. The tests made in Table No. 1 were from 
21 grab samples taken before and after the cleaning machines. In an effort to 
obtain greater accuracy, it was decided to take larger samples of approximately — 
50 lbs., composited over eight hours and then quarter or riffle this sample 
down to approximately 2 lbs. This large sample was obtained by simply taking 
grab samples approximately every 30 minutes and then compositing and riffling 
down to a 2-lb, sample for analysis, The result of a comparative test of a 
Bauer double decked cleaner versus a standard cleaner in which this larger 
sampling procedure was used is tabulated in the following Table No, 2, Here’ 
again we have the considerable irregularities in percentage removal, particu- 
larly in connection with the stick removal ranging anywhere from 7% up to 52%. 
In spite of these extreme irregularities the averages of a large number of 
tests indicated a sufficient difference in favor of the double decked cleaner 
to convince us that it was certainly more efficient but it was again obvious 
thet even with the much larger sample and longer sampling period we were still 
not getting accurate results. 

During the past several months we have made a much more careful investi- 
gation of sampling in connection with seed cleaning tests and find that by 
careful supervision, accurate and reasonably consistent results may be obtained. 
To determine the efficiency or "percentage removal" of any seed cleaning machine 
we recommend tests of relatively short duration so as to avoid, as much as pos- 
sible, changes in seed quality or trash content. We recommend tests of approxi- 
metely 15 minutes duretion and during the duration of the tests 4 man must 
constantly draw samples from the inlet of the machine, preferably under the 
feeder, and another man take samples at the discharge. With a Bauer seed 
cleaner this is best accomplished by passing a shovel or scoop back and forth 
through the stream of seed under the feeder and at the discharge. In this 
manner, with the seed being constantly sampled approximately 60 lbs. of seed 
Will be accumulated before and after the cleaner. These 60=l1b. samples should 
then be carefully mixed, spread out on the floor, and quartered. The quartered 
portion should then be remixed and again quartered on down to obtain three 
samples of approximately 2 lbs, each, Each of the three samples should then be 
sereened to determine the content of sand and fine trash and then hand picked 
to arrive at the percentage of sticks and "other large trash." The results of 
a large series of tests using this sampling procedure are tabulated in Table 
Nog Di 
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TEBOW. NO. 3 - 
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It wiJl be noted that on the test data shown in Table No, 3 that in 
addition to fine trash, sticks and "other large trash" that "knobs" have also 
been included, ‘he reuson for this additioncl segregation is that the "knob," 
which is the end of a stick or base of the boll, is sometimes attached to the 
stick as it enters the seed cleaner, but during the cleaning process is 
frequently separated and comes out in this form with the cleaned seed. This 
sometimes results in irreguler test results, in that no "knobs" might show up 
in the seed to the cleaner and a larger percentage would be indicated in the 
clean seed, 

It will be noted from this test data in Table No, 3 that the percentage 
removal of sticks as well as “other lorge traght! (usually burs), is amazingly 
consistent. The percentage of "knobs" is quite irregular, for the reasons 
pointed out above, but as the total percentage of "knobs" is relatively small 
it dees not seriously affect the overall clesning efficiency, In this 
particular case the overall efficiency or total percentage of removal ranged 
from 63.5% up to 80.4%, which is so much better than the test data shown in 
fables No, 1 and No, 2 that we would not hesitate to recommend a standard 
procedure of this sort. Those of you who have made tests to determine the 
efficiency of seed cleaning machinery or studied the test data presented at 
last year's Clinic meeting will. no doubt be surprised at the relatively high 
_ total percentage removal as indicated by the test data in Table No, 3, I would 

Like to explain that these results were obtained by making a supplemental or 
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additional removal of sticks and "other trash", after having eleaned the seed in 
the usual manner with Bauer pneumatic cleaners. Some of you may have seen the 
experimental model of this new machine which was developed by one of ACCO!s 
enzinecers and is now being tested in our Lubbock mill, It is still in the ex- 
nerimental stage and we have not yet decided exactly how it will eventnally be 
applied to a seed cleaning process, It is obvious from this test data shown 

in Table No, 3 that it will do a much better job of removing sticks and large 
trash than any combination of existing equipment, This machine will no doubt 
eventually be developed into a complete unit, but for the present it would 
appear that it might be more practical and economical to utilize it as a finish- 
jing mathine to’ remove certain fractions of foreign matter thet we are now unable 
to separate from the seed with conventional equipment, I would like to point 
out again the percentage removal of sticks as shown in Table No. 3 which averaged 
62.4%, whereas with conventional equipment we heve not been able to remove more 
than 40% of the sticks, — ; 

Ve are still a long way from solving this problem and eccomplishing a 100% 
job of cleaning cottonseed but quite a bit has been learned about the problem 
and considerable’ progress has been made. 

L'will tabulate below a few of my personal reactions and conelusions based 
on experience and observation efter working on this seed cleaning problem for 
the past two years: 

A. The conventional procedure for attempting to sereen out large trash, 
4.@.5 dticks and‘burs, from cottonseed with reels or shaker screens as applied 
to pneumatic cleaners is entirely impractical and in many cases removes less 
than half of this type foreign matter, By doubling or tripling this boll screen 
grea'so as to use much smeller perforations, a much better job could be accom- 
plished. Most mills are forced to use 5/8" or 3/4" round perforations in order 
to handle the load with a reasonable amount of equipment, thereby allowing a 
majority of the large trash to pass on through with the seed, Mills attempting 
to handle in excess of 75 tons of seed per day through a Bauer pneumatic cleaner, 
are forced to use 3/4" perforations or larger, and in such cases they will 
usually not remove more than 20% of the large trash, Some completely new pro- 
cedure or entirely different machine, as mentioned above, will have to be 
developed in order to effectively remove sticks and burs. 

. B, On relatively dry seed, such as we handle at most of our Western mills 
it is a relatively easy job to remove sand and fine trash on the sand screen or 
lower tray of the pneumatic cleaner, However, I do not think that most of us 
realized the importance of this lower screen operation, and when properly clothed 
and not overloaded it will remove a tremendous volume of short broken sticks end 
small pieces of broken burs. This lower tray will remove in the neighborhood of 
90% of extremely fine trash even when handling in excess of 75 tons per day on 
one tray, but will not effectively remove the short broken sticks, ctc., under 
these heavily loaded conditions, After having developed the proposed supple~ 
mentary equipment for removing large sticks and burs, it will still be necessary 
to provide ample lower tray screening area to remove the medium sized foreign 
matter mentioned above. : 

C, In view of the importance of this sand screen operation, as outlined 
in B above, it is most important that every effort be made to obtain maximum 
efficiency from this particular screening operation, This sand screen on any 
seed cleaner should definitely be equipped with the Ro-Ball ball attachments 
which will prevent clogging of the perforations, It is also important that the 
most effective perforated metal should be used and that it be maintained in good 
condition, We recently encountered one mill that was using a non-standard .. 
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herringbone screen which did not employ the meximun of perforations, and by 
substituting the proper sereen they were able to obtain 30% more sereen area 
with the same size 1/8" x 1-1/2" hemringbone metal. Several: mills have experi- 
mented with special wire screens with longitudinel rods to replace the conven- 
tional herringbone metal, and although it appears that this would give greater 
screening area and more effective results, we have seen several comparative 
tests in which the standard herringbone metal removed o lerger percentage of 
small trash, ) 

With your Clinic Committee on Seed Cleaning cooperating with a committee 
appointed last year by the International Oil Mill Superintendents! Association, 
and with both of these committees ably assisted by the Southern Regional 
Research Laboratory and the Experimental, Laboratory at A & M College, we are 
all looking forward to continued progress and to eventually solving this dif- 
ficult and interesting problem, 


Discussion 
Prayners How many tons of seed does each pneumatic cleaner process per 


day? a 
About 70, but balls are absolutely necessary, 


Verdery: 

Roberts: Do you have any trouble with the balls clogging up the trays? , 
Verdery: .No, that is the purpose of the balls, to keep the trays 
unclogeed, . 


. Loggins: They don't work that way in my machines, Did you ever look at 
them ond the lint they collect after about 3 days operation? pes 
Verdery: That does not heppen in my plont, You must be using the wrong: 
kind of balls, ; ber, 
Brawner: We also have the same trouble -- lint collecting on the balls. 
Polzenthals: Have you tried recycling? e" 
Verdery: Yes, we get a few more percent of trash that WAY “7 
Holgenthal: The problem is to get that last few percent out, That is - 
the real problem, 


‘USE OF BASKET-TYPE SEED CLEANERS 


By 
GC. R, Gampbell 
C. R. Campbell Company 


ah The. subject..of my discussion is the use of basket-type seed cleaners, and 
I will eloborats on the single basket units or supplemental cleaners, 

The basket cleaner is manufactured for two applications -= one a shaker 
pneumatic aspirator type seed cleaning unit --. Cameo No, 20, and the other a 
first-cut delinting machine -= Cameo No. 18, The: photographs illustrate these 
two cleaners, The No, 18 Cleaner is designed to mowmt on the delinting machine 
fron post end receives the seed from the delinting machine grate fall, The 
spike shaft assembly revolves over slotted perforated metal ond the foreign 
material passes through the metal openings and the cleaned sead are discharged 
in the existing seed conveyor. The No, 20 Cleaner application is similar, 

The speed of the cleaners is varied in relation to the load, averaging from 
80 RPM to 100 RPM on the No, 18, and from 100 RPM to 150 RPM on the No, 20, 

The No, 20 (Bauer Unit) basket-type cleaner installed in a lest Texas oil 
mill removed two pounds of foreign material per ton of late seed worked at the 
rate of 75 tons of seed per 24 hours, and in the same mill the No, 18 (Carver 
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first-cut linter) basket-type. cleaner removed six ‘pounds of foreign material 
per ton of. lete seed worked at the rate of 24: tons of seed per 24 hours, The 
foreign material in each. instance consisted latgely! of stems or sticks. : 

The qualitative seed analyses at mills. in. some: locations will reveal from 
minus one percent to plus six. percent foreigh meterial, ‘The existing seed 
cleaning machinery in the average mill’ is incident to the processing operation 
and, not being flexible, cannot effectively clean seed with such a verying 
percentage of foreign material, : 

In conclusion, it is my opinion that the mills ean expect a larger per- 
.centage of rough seed as mechanical cotton hervesting increases, and the usual 
bolly seed in the northern fringe of the Gtton Belt. Tho mill operators have 
the alternative of providing additional major seed cleaning mochinery for the 
adverse condition of rough, bolly seed, and by so doing creating an unsound 
economic burden when processing good seed, or providing supplemental cleaners 
to the existing equipment, 
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small amount of fine trash in the lint will degrade it. 

Verdery: About 0,2% is enough. nS 3 . | 

Ralph Woodruff: The most significant results of tests at Osceola were to 
show up the very small amount of seed trash which will degrade lint. I. heve 
here some actual quantities of trash which were removed from one-ton lots of 
seed, (Mx. Woodruff displayed a group of trash samples weighing about 2 to 3 
ozs.) Even this smell amount of trash cuts the grede of the lint sharply. 

Allen Smith: Why can't Ralph put the cleaners ahead of the first cut 
linters? . 

Ralph Woodruff: We thought of that and are thinking of putting them ahead 
of our Bauer cleaners. However, we have had most of our trouble with second 
cuts and little if any with the first cuts. uy 


Brayner: The amount of trash removed appears small, However, a very 


RESULTS OF TESTS ON BASKET-CLEANER ATTACHMENTS 
FOR FIRST-CUT LINTER MACHINES 


By 
Ralph Woodruff - 
Osceola Products Company 


These are the results of the tests on basket-cleaner attachments for first- 
cut linter machines, which tests were begun November 3, 1953, and completed 
January 26, 1954. Boee 

The most significant feature of this work, at least to us, was the large 
quantity of bulk that a few ounces of material in weight would present, as shown 
by the somples exhibited at the meeting today. (For previous mention of ‘exhibit 
see discussion following Mr. C. R,. Campbell's paper above.) she 
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STATEMENT 


By 
Ralph Woodruff 
Osceola Products Company 


Mr. Woodruff stated thet the committees on seed, and lint cleaning would be 
consolidated into one‘under the chairmanship of Mr. Brawner with Mr. Allen Smith © 
as assistant. He then invited the members to present their views on new ideas 
for research work. 

Suggestion 

Mr. K, B, Smith suggested that saw speed vs. linter quality be investigated, 

He has observed that slow saw speeds seem to result in better quality linters. 


REPORT ON JET-TYPE CLEANER 


By 
See * Allen. Smith | ; 
Perkins Oil Company , — , : 

In Marketing Research Report No. 56, Mr. Merion EB, Whitten and Mx. Joseph 
H, Stevenson under the direction of Mr, John W. Wright have prepared a most 
complete study of cotton linters. You, who are interested may secure this report 
from the Superintendent of Documents, U. 5. Government Printing Office, Washingtor 
Dy Os 

Without giving a complete review of this survey it is well, I think, to 
mention here that Report No. 56 covers three phases of cotton linters in detail -- 
first, factors affecting linters production; second, marketing of cotton linters; 
and last, market outlets for cotton ‘Linters. Now, if you will read this report 
at your leisure, we will have saved this program about an hour's time. | 

This Clinic has dealt primarily, from the operators point of view, with the 
cleaning of cottonseed. Our main objective has been toward improving production 
of both quantity and quality of cotton linters. Ve realize that if we had clean 
seed to start working with, most of our lint room problems would automatically 
be solved. Knowing this is not the general condition, the planners of this 
Clinie set about doing or at leest studying first things first. In our first 
two meetings it was leerned that in most oreas our present seed cleaning 
equipment is removing less than 60% of the total foreign material from cottons 
seed, This figure includes sticks, fines, and other trash. I doubt if any 
equipment will remove more than 45% of sticks and other trash only, This is 
especially true when the cleaning machinery is overloaded, a condition that 
exists in most mills today. 

This past summer we bought an extra shaker to help relieve the overload 
condition existing in our cleaning room. If you remember from my previous paper, 
we have only two Bauer Bros, cleaners following our sand and boll reels, To 
date, we have not gotten the extra shaker installed, However, this summer we 
plan to not only install this shaker but to convert it to a Bauer Bros. cleaner 
which I believe will do a better job. Our mill capacity is 150 tons per day. 
This will be only 50 tons per cleaner instead of 75 tons per machine as of today. 

Our first cut linters hove alweys been a problem, This problem seems to 
exist even though we cut less than whet is cut at our plant in West Memphis, At 
Perkins we have the flue system and at lest Memphis we have the individual 
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condenser types of linters, To date we hove not overcome the price differen= 
tial even though the eit per ton is ‘less or if our linters contain a higher 
cellulose content, 

In an effort to correct this condition, we installed a Carver regular 
lint beater and in addition to this, we also installed a Carver Jet machine, 
Our system is so arranged that the first cut lint can be made to travel 
several different routes before reaching the baling press, By this arrange- 
ment we can (A) by-pass both the Jet and beater, (B) by-pass the Jet only, or 
(C) by-pass the beater only, 

In a limited manner we have tried to test the merits of the Jet and 
beater, At this time it may be well to describe the Jet before giving you the 
results of the test. As the lint comes from the linters, it is carried upward 
and over an agitating cylinder, ‘This cylinder gently agitates and fluffs up 
the lint, providing an ideal condition for perfect cleaning. This cylinder 
operates so that rim speed of discs on the cylinder is approximately twice the 
velocity of air which is conveying the lint st this point, It speeds up and 
directs the flow of lint to the moting point and stripper bar, and with the 
proper velocity to give the most separation, At this point, leaf trash, grass, 
motes, and fine particles are separated from the lint, and deposited in our 
regular second cut motes, while the air carries the lint into the lint flue 
and on up to the beater or baling press. 

Also, before we study the test results, please keep in mind that it ig 
avery difficult matter to take an absolutely representative sample of seed, 
By this, I mean taking a sample before cleaning, then after cleaning, and being 
sure that the lint that is baled came from that perticular lot of seed, Again, 
you can appreciate the fact that it is easier, and the results, no doubt, would 
be more reliable if this test could be done in the laboratory. rry, we do 
not have a small model or laboratory equipment, However, we do have the 
results obtained from the full size machine, 

Each day we ran the test, we tried to keep a constant supply of the same 
quality and type of seed going through our plant while that particular test 
was being made, _. 

From the data sheet (on the next page) you will note, for the first test 
runy the amounts of fines, sticks, and other trash in the seed before end 
after cleening were determined, During the other tests, samples were taken 
after the cleaning room operation and we have taken the liberty to calculate 
what the original total foreign matter would have been had the cleaning equip- 
ment removed only 45% of the foreign matter, For practical purposes and for 
reasons previously stated I believe this procedure serves our conditions 
better than to have made the actual determination, Again, we can say with 
certainty as has been stated here at our previous meetings, "Our first cut 
linters are the best seed cleaning device that we have in the oil mill," When 
processing seed that contains a high foreign matter content, much of the sticks 
énd other trash is carried over into the lint which we wish to sell for a good 
price, 

tn cooperation with the Garver Gin Company and with the assistance of 
Mr. Long and Mir, Hamlett, we have tried to remove the excess sticks and other 
trash fron our first-cut lint by the use of the Jet and beater, 
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, Mr. W. C. Manley, Jr. graciously consented to erade and class each of the 
samples taken in this series of test runs. He did, I think, a good job t00. 

Ry looking at the data sheet you will find the order in which the lint 
was graded and classed by Mr, Manley. This data may or may not, due to limited 
number of tests, be a trve representation of what you would obtain from 4 series 
of mony different tests. In other words, I do not believe one could say at this 
time, for sure, just which method to foilow if one should use either or both of 
the wachines, If these tests are reproducible then 4t would be a simple mathe- 
matical problem to determine how much or how little cleaning we should give our 
first-cut lint in order to gain the highest profit. Let us take the figures we 
have, and see if we can establish any correlation between the weight of Lint 
per ton of seed ond the grade-price per pound. By inspection you will note that 
all weight figures check the grade-price figures given by Mr. Manley with only 
one slight exception, This is between samples marked 1 = B and 3- A. We 
reported 63. pounds against 61 pounds. The grade=price is 3 L against 4 H. The 
price per pound is the same in each case so I do not suppose there is really 
any difference after all. . 

One more observation, then I shall stop and let you ask questions if you 
wish, JI am sure that Mr. Manley and I will try and answer those that we cane 

The observation is this ~ teking the cut per ton and its corresponding 
expected price as a basis, the value of first-cut lint is in direct preportion 
to its weight. This is true in all tests except 2- C and2- A, in which we 
have three pounds difference in weight ond 23~1/2¢ difference in value. 

In conclusion ~ let me restate the observation by saying -- you get the 
highest retucns for your first-cut linters by cutting the maximum amount pos- 
sible, because the price per pound does not decline in proportion to the gain 
in weight. 


Brawner: How important is trash in first cut linters? 

Manley: It is not too importent. Its importance depends upon the kind 
and quantity of trash, Regular trash normal to first-cut linters does not make 
too much difference, Of course, excess trash does bring the price down, but 
the price is governed more by the fiber length and the color than anything else. 


NEW SEED COTTON CLEANING RQUIPMENT AND ITS EFFECT ON 
THE QUALITY OF COTLONSEED 


By 
Charles C. Speakes 


U. S. Cotton Ginning Laboratory 


Research in the many phases of cotton ginning is helping to preserve the 
inherent quality of cotton fiber and cottonseed, Developments made at the 
Stoneville, Mississippi, Mesilla Pork, New Mexico, and Chickasha, Oklahoma, 
Cotton Ginning Laboratories have come in the form of new devices such as drying 
systems now generally used by industry, feed rate controllers, improved Lint 
cleaning mechanisms, boll and rock traps, and a stick and stem remover still in 
the experimental stage. Developments have also come through research on com-# 
mercial machinery, of recommended machine types and combinations of machines 
for specific kinds of cotton, and on recommended installation and operating 
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practices, As a general rule the cottonseed industry benefits from improve- 
ments made in ginning, In addition, the leboratory hes done extensive work 
on a cottonseed drier-cleaner and other problems affecting the quality of 
cottonseed, reo 

Laboratory tests and surveys show that a typical mid-season handpicked 
Mississippi cotton contained 51.8 pounds of trash per bale when it reached the 
gin. When this particular type of cotton was processed through only one drier 
and cleaner overhead it still conteined 8.9 pounds of trash upon entering the 
seed roll, but when a bur extractor’ was added to the line the trash content 
was reduced to 1,2 pounds. 4p 

» A simple cleaning arrangement, used in ginning typical Mississippi mid- 
season machine picked cotton containing 71.0 pounds of trash per bale, allowed 
e258 pounds of trash to onter the roll box, A more claborate arrangement re- 
duced the amount to 16.2 pounds, 

Effects of cleaning ere even more apparent on the hand snepped and machine 
stripped cottons produced in Oklahoma, ‘Tests condueted on typical bales of 
snapped cotton showed a foreign matter content of 492 pounds on the trailer, 
With a simple cleaning system 7.2 pounds reached the seed roll box, but the 
amount was reduced to 1.4 pounds by a modern and more elaborate system. The 
trash content of machine stripped cotton with os much as 1319 pounds of trash 
in the trailer was reduced to 62.3 pounds by minimum cleaning, but a modern 
system in general use in that area reduced the trash content entering the roll 
box to 29.4 pounds, mer 

A constent source of trouble to gimers and seed processors alike is the 
presence of sticks and stems in hand snapped and machine stripped cottons, The 
problem is growing more acirte as cotton of this type is encountered in increase 
ing volume in several areas of the Cotton Belt, Such raw waterial increases 
gin maintenance costs and decreases ginning capacity, because the sticks col~ 
lect in the seed roll ond the stands must be stopped periodically to empty the 
rolls, The roll is dumped into the seed conveyor and the problem consequently 
is passed on to the oil mill, 

A major portion of the current research work on lint and secd cleaning is 
directed toward alleviating the stick problem. A stick and stem remover, de-= 
veloped through research on several principles of extraction, is now under 
test and further modification at the Stonoville and Chickasha laboratories, 
Although the machine was designed principally for snapped and stripped cotton, 
preliminary tests have indicated that there may be a place for the device in 
gins geared to handle machine picked cotton, The construction of the machine 
is relatively simple, and should its effectiveness match expectations, it 
should prove a valuable addition to the modern well equipped gin, 

This machine consists of four integrated units containing a saw cylinder, 
which carries the cotton over a series of grid bars, ond a brush to doff the 
cotton from the saw. The mit is quite effective in extracting burs and light 
trash as well as sticks, It is too early to report sny reliable performance 
data, but it can be said that a very high percentage, by weight, of the trash 
contained in Mississippi end Oklahoma stripped cottons was removed in the early 
tests and the preliminary results sre most encouraging. Research is continuing 
at both laboratories, and mechanical changes are being made as need is indicated 
by analysis of the results. Public patent applications have been filed, and gin 
machinery manufacturers are showing a great deal of interest in the unit. 
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Research and experience hove shown thot the effectiveness of seed cotton 
cleaners and extractors is impaired when the equipment is fed cotton at exces= 
give rates, Overloading is common at gins because cotton is fed into the en- 
tire drying and seed cotton cleaning system at the discretion of the man 
unloading the trailer. wie 

During the past three years a device for controlling the rate at which 
cotton may be fed to the ginning system has been developed and tested at Stone- 
ville. The suction man's only responsibility is to keep 4 hopper filled with 
cotton and the machine feeds it into the ginning system at a controlled rate. 
The rate of flow is adjusted by the ginner so that there is enovgh cotton in 
the system to adequately supply the gin stands, With feed control devices, 
now being manufactured commercially, the ginner is assured that his cleaners are 
operating at peak effectiveness within the capacity of the gin stands. Other 
major advantages of feed control are that "down-time" from chokages caused by 
overloading and slugging are eliminated, and impaired fiber quality, excessive 
“pale weight loss and two-sided bales caused by overflow are minimized. 

Modern gin plants are incorporating many features other than seed cotton 
cleaning which are helping preserve the quality of cottonseed, For instance, 
it was formerly common practice to use the exhaust of the trailer unloading fan 
to convey seed to storage and consequently a considerable amount of sand, dust 
and light trash was sent to the oil mill, This practice is disappearing as 
gins are being built with recommended separate seed blowing or screw conveying 
systems. 

Trash removal systems have been greatly improved and recommended layouts 
provide a means for removing gin huller front trash and motes entirely separate 
from the seed conveyor. Improvements in stand design have minimized the loss 
of cotton end seed in the huller front, These developments and the laboratory's 
educational program are virtually eliminating the ginner's tendency to dump gin 
stand trash into the seed, | 

Ag has been reported in the past, the laboratories are developing a 
cotton-seed drier-cleaner as o gin appliance. This has given some very promis- 
ing results, The unit was designed principally as a means of saving valuable 
planting seed stocks which formerly were oil milled because of the high moisture 
content, It has also produced favorable results on seed for oi] mill use. 
Field tests of the drier=cleaner on a commercial basis have been delayed by two 
exceedingly dry seasons in succession and sufficient data for a comprehensive 
report have been unobtainable, 

This Giscussion may be summarized as follows’ 

1, The results from researeh and development in the field of seed 
cotton cleaning will continue to benefit cottonseed processors, pro= 
ducers and ginners alike. Due to present marketing practices, the 
primary interest of the producer and ginner is to .obtain the high- 
est lint value possible, but any trash removed overhead is pre- 
vented from entering the cottonsced and enhances its value. Seed 
cotton cleaning might be termed "trashy seed prevention," 

2, Although much remeins to be accomplished, the modern gin is capable 
of producing cleaner cottonseed from trashy cotton than its counter= 
part of a decade or more ago, laboratory research is directed 
toward alleviating the problem presented by rough harvesting prac= 
tices to all phases of the cotton industry. The development of a 
stick and stem extractor now under leboratory test is expected to 
be of significant value. 
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3. Cottonseed is being handled more carefully in the gin as a result of 
improved trash disposel systems and educational programs directed at 
operational procedures, 

4. Since overhead driers and cleaners have no appreciable effect on the 
moisture and free fatty acid content of seed, a cottonseed drier- 
cleanor for gin use wes developed and is being tested, Exeeedingly 
dry seasons have delayed the completion of field tests, but labora- 
tory test results are very favorable. 


Riscussion 

Brawners Could this new idea be applied to seed cleaning? 

Speakes: No, it is suitable for the gin only, as it depends on the long 
lint for operation, 

Unknowns What are the essential requirements of a modern gin? 

Speakes: We consider the following adequate in the following order: 
dryer, screen cleaner, bur extractor, 3 or 4 more screen cleaners, extractor 
feeder and lint cleaner, In West Texas other units might be required, 


A GENERAL DISCUSSION 
Led By 


Je H, Brawner 
Southern Cotton Oil Company 


participated in by 
most of those in attendance 


SUBJECT: SUMMARY OF BEST LAYOUT, CAPACITIES AND OPERATING 
CONDITIONS FOR SEWD-CLEANING EQUIPMENT 


Mr. Brawner spoke briefly concerning the apparent need for new types of 
seed-cleaning equipment employing new ideas and approaches to the problems 
and re-emphasized the importance of making the best possible application of 
existing types of seed-cleaning and delinting equipment, He then suggested 
that it might be well to summarise the best layout, capacities and operating 
conditions for seed-cleaning equipment. 

After considerable discussion, in which most of those present partici- 
pated, the following tabuletion wes written on the blackboard by Mr, Brawner 
and seemed to be the consensus of opinion of those present, 

A. Reel for grabs: One 24 ft. reel with 1/2-inch opening can handle 

about 100 - 200 tons of seed per day. 

B, Pneumatic cleaner? One standard pneumatic cleanor with balls per 

35 = 50 tons per day or one double deck cleaner per 70 tons per day, 

C. First Cut Linton: 

1, astern Area - one linter per 16 tons of seed. 

2. Western Aree ~ one linter per 25 tons of seed, 

To adjust for market and seed conditions, it is reeommendod thet a 
saw speed of about 400 rpm be used to allow for Tock 2UL Love LG 
is very desirable to be able to adjust the peripheral speed of the 
SAWS. 


Saw-fLoat speed ratio recommended by manufacturers should be 85-90% 
of the saw speede Several operators expressed opinions that saw- 
float speed ratios up to 100-110% of the saw speed improved their 
lint quality. Pei ote: 

Ds» Second Cub Linters: The number of second cut Linters required 
Should possibly be based on the production of about 1000 lbs. of 

int per linter or have one linter for about 7.2 tons of seed with 

first cut Linters removede ne 
Saw speeds required for thick hull seed should be between ‘700-725 rpm 
whereas the saw speeds for thin hull seed should be between 600~650 
rpme 
Saw-float speed ratio should be about 85-90% of the saw speed. 


| Discussion 

Ralph Woodruff: Will installation of extra decks (screens) throw the 
shaker capacity out of balance with the air chamber capacity? 
Verdery: No, the same air chamber is adequate with the double decked 
shakers 

Ralph Woodruff: Mr- Baldwin, will you pass on to us a few remarks on 
chemical Linters? 

Baldwin: The chemical linters trade will be lost in the near future 
unless the quality of ‘Linters is greatly improveds 

There are two sources of contamination: 

Le Field trashe 

2e Hull peppere 

The first can be eliminated by proper cleanings The second by correct 
adjustment and regulation of the sawse 

(Referring to a previous statemerts in lire Brener'!s paper, Mr- Baldwin 
continued by saying:) Chemical determination of trash will require evaluation 

5s some portion of the trash which is fumed along with the lint, will be 

rubbed through the screen with the Lint. 


RESOLUTIONS 
: February 16, 1954 


The following resolutions were presented by Mre Je Be Perry, Jre to the 
Association, and they were unanimously adopted: 


1. BE IT RESOLVED: That the members of the Cottonseed Processing. Industry 
in the Valley take this means of extending deep appreciation to the program 
chairmen, Mr» Fred Me Wells, and Mr. J+ He Brawner, and the members of 
their committees, as well as those who helped plan and are taking part in 
this programe Particularly do we capress our thanks to Mre Ralph Woodruff) 
President, and Mr» Clarence E- Garner: Executive Secretary» of the Valley 
Associations 


2, BR IT RESOLVED: That those attending this Oilseed Processing Clinic wish 
to extend deep appreciation to Dr» Charles He Fisher and the staff of the 
Southern Regional Research Laboratory, with particular recognition to 
Dre Ae Me Altschul, Head of the Oilseed Sections and Mr» Ee Ae Gastrocky 
Head of the Engineering and Development Section, and their respective 
staffs for their fine contributions to the conference we are now conelud- 
ing and for the many courtesies extended those in abtendancee 
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BE IT RESOLVED: That a continuing broad research program is considered 
of major importance to the farmer, to the oilseed processing industry, 
aid to the consumer, and thet the Southern Regional Research Laboratory 
be highly commended for its efforts and achievements to date and that it 
be strongly urged to continue in further research and engineering develop= 
ment to improve the quolity and yield of the products of the oilseeds of 
the South and to reduce, if possible, the cost of their manufacture, It 
is considered thot one of the immediate problems is the cleoning of the 
raw cottonseed before nanufacturing and the cleoning end improvement of 
the quality of the linters from cottonseed with a view to broader 
utilization of thig product. 


BE IT RESOLVED: That the Research Committee of the Valley Oilseed 
Processorst Association os now constituted become a permanent organization 
to continue to cooperate with the Southern Regional Reseorch Laboratory 
in the research program outlined in Resolution 3 above, 


Signeds 


d. B. Perry, Jr., Chairman 
Resolutions Committee, V.0.P,A, 
APPENDIX 
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15a LOTS0 acm; The Value of a Physico-Chemical Method in the Determination 
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J. W. Bremer, Jre, Swift and Coe, Chicago, Ties 


16. 11:00 e.m. Seed Cleaning 
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17, 11:30 asm. Use of Basket-Type Seed Cleaners 
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(This summary of the conference was furnished on February 18, 1954, to trade 
and technical journals serving the oilseed industry, ) 


Cottonseed Clinic Stresses Production of Higher Quality Linters, Better 
Utilization 


Resolutions looking toward more cooperative research in the oilseed 
industry and a closer tie with the USDA Southern Regional Research Laboratory 
were edopted at the Third Cottonseed Processing Clinic, held jointly by the 
Laboratory and the Valley Oilseed Processors! Association in New Orleans 
February 15-16, 1954. Industry representatives approved the following reso= 
lutions presented by J. B. Perry, Jr., Chairman of the Association's Resolution 
Committee, from the Mississippi Cottonseed Products Company, Grenada, Miss, 
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BE IT RESOLVED: That a continuing broad research program ig 
considered of major importance to the farmer, to the oilseed 
processing industry, and to’the consumer, and that the Southern 
Regional Research Laboratory be highly commended for its efforts 
and achievements to date end that it be strongly urged to 
continue in further research and engineering development to 
improve the quality and yield of the products of the oilseeds 

of the South and to reduce, if possible, the cost of their 
manufacture. It is considered that one of the immediate problems 
is the cleaning of the raw cottonseed before manufacturing and 
the cleaning and improvement of the quality of the linters from 
cottonseed with a view to broader utilization of this product. 

E IT RESOLVED: That the Research Committee of the Valley 
Oilseed Processors! Association as now constituted become a 
permanent organization to continue to cooperate with the 
Southern Regional Research Laboratory in the research program 
outlined in the preceding resolution, ; 

BE IT RESOLVED: That the members of the cottonseed processing 
industry in the Valley take this means of extending deep appres 
elation to the program chairmen, Mr, Fred M. Weilts, ‘and Mr. Jel, 
Brawner, and the members of their committees, as woll as those 
Who helped plan and are taking part in this program, Particularly 
do we express our thanks to Mr, Ralph Woodruff, President, and 
Mr, Clarence E, Garner, Executive Secretary, of the Valley 
Association. | 

BE IT RESOLVED: That those attending this Oilseed Processing 
Clinic wish to extend deep appreciation to Dr. Charles H, Fisher 
and the staff of the Southern Regional Research Laboratory, with 
particular recognition to Dr, A. M, Altschul, Head of the Oilseed 
Section, and Mir, BE, A, Gastrock, Head of the Engineering and 
Development Section, and their respective staffs for their fine 
contributions to the conference we are now concluding and for 

the many courtesies extended those in attendance," 


Seventy~four representatives of cottonseed oil mills, equipment manu- 
facturers, users of cottonseed products, and state and federal agencies, in 
addition to staff members of the Southern Laboratory, participated in the a~day 


meeting. 


In his opening remarks Ralph Woodruff, President of the Association 


and Manager of the Osceola Products Company, Osceola, Arkansas, stressed the 


La. 


importance of these Clinic meetinzs to the oilseed industry, He said: 

"We heve gotten a large measure of benefit from our studies and our work 

here (at the Southern Laboratory) and it has meant a great deal to us to 

come here, I am certain that for generations to come men in the oil mill 

business, as well as in other types of processing in the South, will be 

using profitably the services and facilities of this great Laboratory." 

Mejor attention at the Clinic wes focused on production and use of linters, 
which, over the past 10 years, have provided an average retucn to the farmer of 
$35,000,000, annually, according to J, F. Moloney, National Cottonseed Products 
Association, Memphis. J, W. Bremer, dre, Swift & Company, Chicago, Illinois, 
stressed the need for exact laboratory methods for measuring linter quality to 
provide a yardstick for judging mill performance and to guide product utiliza- 
tion. 

Mir. B. B. Annis, of Ward Voss and Associates, Memphis, Tennessee, stated 
that work is under way to develop a new type of iinter which should overcome 
most of the objectionable characteristics of linters for paper manufacture. 
Preliminary tests show the tear test of paper made from this special linter to 
average lee as compared with 86 for an average second cut, and that the fold 
test averaged &4 as compared to 40, Mr, Annis stated that the quality of the 
writing paper produced with cotton linters in 1952 enabled use of 57,300 bales 
of linters where there was a potential market of 278,793 bales, 

Mr. J. H, Brawner, Chairman of the Sub Committee on Cottonseed Cleaning , 
spoke briefly concerning the apparent need for new types of see cleaning 
equipment employing new ideas and approaches to cleaning problems and re- 
emphasized the importance of making the best possible application of existing 
types of equipment. The best equipment layouts, capacities, and operating 
conditions for seed cleaning were simmarized during a group forum and discus= 
sion period, 

Mire Ce C, Speakes, U. S. Cotton Ginning Laboratory, Stoneville, Missey- 
said, "A major portion of the current research work on lint end seed cleaning 
is directed toward alleviating the stick problem. A stick and stem remover, 
developed through research on several principles of extraction, is now under 
test and further modification at the Stoneville and Chickasha laboratories, 
Although the machine was designed principally for snapped and stripped cotton, 
preliminary tests have indicated that there nay be a place for the device in 
gins geared to handle machine-picked cotton. The construction of the machine 
is relatively simple, and should its effectiveness match expectations, it should 
prove a valuable addition to the modern well-equipped gin," 

Mr. M. C. Verdery, Anderson Clayton and Conpany, Inc., Houston, Texas, 
spoke on "Developments on Seed Cleaning and Lint Cleaning in West Texas," 

Mr. Verdery said, "During the past several months we have made a much more 
careful investigation of sampling in connection with seed cleaning tests and 
find that by careful supervision, accurate and reasonably consistent results 
may be obtained, To determine the efficiency or 'percentage removal! of any 
seed cleening machine, we recommend tests of relatively short duration so ag 
to avoid, as much as possible, changes in seed quality or trash content," 

Mrs Me EH, Mann of the Williamson Northrup Company, while speaking on the 
"Desirable Characteristics in Linters for Various Markets" stated, "I believe 
that, on the whole, the mattress industry would use a great deal more first 
cut linters in their products if the staple were improved sufficiently to 
allow them to use first cuts which. would run through the garnetts without 
excessive loss," | 
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Mr. C. R. Compbell of the GC, R, Campbell Company, Dallas, Texas, spoke 

on the use of besket type cleaners and stated, "It is my opinion thet the mills 
an expect a larger percentage of rough seed as mechanical cotton hervesting 
increases, and we continue to get the usual bolly seed in the northern fringe 
of the Cotton Belt. The mill opcrators have the alternative of providing ad- 
sitional major seed Cleaning machinery for the adverse condition of rough, 
bolly seed and by so doing creating an unsound economic burden when processing 
good seed, or providing supplemental cleaners to the existing equipment. 

Mr, Allen Smith, of the Perkins Oil Company, Memphis, Tennessee, in hig 
report on the jet-type cleaner observed that "You get the highest returns for 
your first cut linters by cutting the maximum amount possible -- because the 
price per pound does not decline in proportion to the gain in weight." 

1 L. Holzenthal of the Southern Regional Research Laboratory reported on 
& survey being made by the Laboratory to obtain informetion on the extent and 
seriousness of the cotton cleaning situation, and the possibilities for its 
technical solution. He also presented a progress report ond preliminary results 
of exploratory work on a traveling belt type of cleaner now being studied, , 

E. A. Gastrock and H, LL. EB. Vix of the “outhern Regional Research Labora- 
tory spoke on recent developments concerning the filtretion-extraection process 
developed by the Southern Laboratory. In discussing the extension of the 
process to minor oilseeds of the South, Mr. Castrock steted, "In processing a 
veriety of oilsced materials, the filtration-extraction process presents a wide. 
choice of favorable combinations of operating conditions. Thus it is possible 
to select for various oilseeds the processing conditions that favor economic 
and efficient operation and high product quality." 

Dr. A. iM. Altschul, Head of the Oilseed Section, SUPB, in discussing newer 
knowledge about cottonseed processing as it affects the quality of oil and meal, 
resulting from the cooperative effort of the National Cottonseed Products 
Association, commercial, federal, and state laboratories, said "To continue: 
to maintain a good competitive status with respect to soybean oil and animal 
fats, it is hecessary for the cottonseed industry to produce the lightes 
colored oil it knows how, and to do it cheaply and with minimum loss. We now 
know as a result of work completed this last year thet removal of gossypol 
during, processing or immediately after production of the oil makes. possible 
production of light colored oils." In addition, Dr. Altschul said "Within the 
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last year the cottonseed industry was able to make definite statements thet 
degossypolized cottonseed in@al, i.e,, cottonseed weal which has 0.04% or less 
free~gossypol can be fed safely to growing poultry and swine in unrestricted 
quantities. Such meals, however, cannot be fed to laying hens because they 
couse ege yolk discoloration in stored eggs." And further, "A meal, which 
has a free gossypol content of 0.04% or less and a nitrogen solubility in 
dilute sodium hydroxide of 75 percent or better might be expected to be called 
@ meal suitable for extended utilization in brooder feed markets," 
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(The following paper was not given at the Clinic but is included in the 
Proceedings because of its information value.) 


ADVANTAGES OF MAKING HIGH GRADE CHEMICAL LINTERS 
By 
W, D. Baldwin 
Hercules Powder Company 


The uses for chemical linters for the lest fifteen years should be divided 
into two groups, non munition and munition, The non munition group requires 
the better grades, while all or most of the lower grades have been used in 
munition, 

Munition requirements since the beginning of the last world war until 
recently have been very high. This permitted large quantities of lower grades 
to sell at prices for the better grades. 

Since the cessation of fighting in Korea our stock pile of munition has 
just about been replenished, and requirements for this use will not be a factor 
in the linter market next season unless we become involved in another war, 

The loss of this market for lower grades will increase the advantages of 
making high grade chemical linters, while the disadvantages of meking lower 
grades will become greater than the mills have experienced in many years, Also, 
it appears the only way to compensate for this loss is to capture markets from 
competitive products. This will require better quality linters. 

Anticipating this situation the three larger bleachers have for the last 
three to four years conducted an extensive research program for cleaning linters 
at their plants. ‘They have made some progress, but it has not been sufficient 
to justify buying lower grades at market prices available for better grades. 

Trying to clean 500 to 1000 bales per day at the bleaching plants after the 
mills have already cleaned it is obviously more difficult than better cleaning 
at the oil mills as produced, 

The market situation justifies a careful investigation of the possibilities 
and economics involved in making cleaner chemical linters. Reviewing the fol- 
lowing factors may be helpful to some mills: (1) Seed cleanins, (2) Linter 
cleaning, (3) Salvaging tailings, and (4) Delinting equipment. 

Factor 1 = Seed Cleaning: The mills receive seed for cotton hand picked, 
machine picked, stripper harvested, snapped, field damaged and bollies. It is 
impracticable for mills to segregate these seed, consequently they have an une 
controlled blend with a very wide variation of trash. 

The efficiency of seed cleaning equipment depends on the trash in seed, 
the load per unit, supervision and maintenance. However, the best equipment 
available is not adequate for the cleaning job required for the bulk of seed 
crushed, 

The mills ere well aware of this, and the best ingenuity in the oil mill 
and machinery supply industries are working on this problem. Some are trying 
to improve existing equipment and others are trying to develop new equipment. 

Supplemental seed cleaning in front of each first cut linter machine where 
seed flow from the saws in a thin loose layer is a good place to remove trash 
which would otherwise reach the second cut machines. Trash going into these 
machines is converted into much finer trash that is difficult or impossible to 
thoroughly clean from linters,. 

I think the best unit now available for cleaning seed in front of the first- 
cut linter mechines is the half drum basket cleaner developed by Bill Whittecar 
and Red Galloway at the Plains Cooperative Oil Mill, Lubbock, Texas, Also, that 
more attention should be devoted to cleaning seed at this point, 
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It is conceivable that considerable seed cleaning could be accomplished 
while conveying seed from the unloading point to storage if the proper combina- 
tion of conveying and cleaning equipment could be developed. This would reduce 
the impacting of trash in the linters on the seed. The possibilities of this 
pre-storage cleaning should justify further investigation, 

Factor 2 = Linter Cleaning: The best purification processes will not 
remove all the foreign, or non cellulosic, materials in raw linters. These 
materials control quality and influence the value of linters cellulose. The 
necessity of removing as much of them as possible at the oil mills has resulted 
in the use of the. following linter cleaning equipment: (1) Linter. beaters 
(Svertz, Fort Worth and Carver), (2) slotted cleaners (Cole-Taylor Cleaners), 
(3) slotted loops, and (4) Carver pneumatic cleaners for individuel linter 
machines, . 

I don't know of any mill using ell of this equipment, however, various mills 
are using the following combinations: (A) Carver pneumatics, beaters and 
slotted loops, (B) slotted cleaners, beaters and slotted loops, and (C) beaters 
and slotted loops. dn 

The efficiency of these combinations is not adequate for making good 
quality when there is excessive field trash to be cleaned from the linters, 
Combinations A and B are more efficient than C, However, combinations A and B 
do a better job removing hulls than fine field trash, Combination A is doing 
the best job in the liississippi Valley. 

Obviously future research on linter cleaning should be concentrated on 
cleaning the thin moss of linters flowing from the individual Linter machines 
instead of the heavier and denser mass accumulated from a group of machines, 
Also, field trash should be removed from the seed while the fibers are still 
attached to them instead of trying to clean it out of linters, 
considerable fiber along with the trash. This mixture is called tailings and 
contains too much fiber to discard, So it is carried through additional beating 
and cleaning devices on the linter beater, However, salvaging the fiber from 
tailings returns a lot of trash to chemical linters, causing lower quality. 

The total mass of linters cut with the first cut machines is run through 
beaters to clean and improve the color of first cut linters, I understand some 
mills beat out fifteen pounds or more per ton of seed as tailings, This means 
they are cutting fifteen pounds more than they ere bailing, This heavier first 
cut produces shorter staple and may be reducing the value more than cutting 
only the quantity baled, 

The present market trend for first cuts seems to be more value for a little 
better staple then a little better color, When the first eut beaters became 
populer, the trend was more value for a little better color than a little better 
staple, This reversal in the first cut market trend may be responsible for the 
large accumulation of first cuts on hand at mills now. 

First cut tailings containing considerable to excess trash are diverted to 
chemical linters, These tailings have been responsible for much of the lower 
quality linters. It appears to be quite important at this time for the mills to 
check the economics of their present first cut and beater setup against the 
market trend for better first cut staple and cleaner chemical linters, 

Eliminating trashy fibers accumulated at the scalping shakers, hull 
shakers, motes, sweepings, hammer mill machines and other sources from the 
linter beaters and cleaners would help considerably in salvaging cleaner 
tailings and improve quality of chemical linters, 


“= 62° 


/ Factor 4 = Déelinting Equipment: Inadequete delinting equipment for making 
chemical linters while delinting to one to two percent linters left on seed has 
been responsible for e large portion of low grade linters. The trend has been 
to increase capacity by adding saws to the delinting cylinders, increasing saw 
speeds and adjusting for tighter seed rolls instead of using more linter machines, 

This trend couses excess hulling in the linter machines and following are 
dome of the results: 

(A), Hulls in linters so excessive the beaters and cleaners cannot clean 
them out sufficiently for good quelity. This is due mostly to quantity of hulls 
in the linters and partly because there is too much fiber left on them, Most of 
these hulls come from seed that were shattered before they were delinted, 

(B) Moting out wooly hulls under the linter machines and in the beaters is 
more difficult than slick hulls. 

(C) Oily content in linters excessive due to fine meat particles and oil 
absorption which lowers the cellulose yield. 

(D) The potential penalty of linters rejected. 

Sufficient lintcr machines would eliminate the problems caused by excess 
hulling and improve quelity of chemical linters. The oil mill superintendents 
know more about the number of machines required and adjustments for them than I 
‘do so I am reluctant to suggest any definite specifications. 

There are four major advantages of making high grade chemical linters 45 
follows; , 

(1) Maintaining present markets for non munition products and cooperating 
in developing new markets for them. The markets for chemical linters have 
absorbed 650% of the total United States production of linters for several 
years, Any loss of these markets will influence values of other grades of 
linters,. 

(2) Assurance producers will not be penalized for low grades and rejections. 
The high munition requirements for the last fifteen years resulted in minimum 
penalties for these lower grades, 

(3) A product that will not be difficult to sell on the best available 
market, Linters are bulky, requiring a lot of storage room and become quite a 
problem when they are hard to sell, 

(4) The privilege of shipping as produced, With munition requirements 
reduced to a minimum the lower grades will undoubtedly have to be held for mill 
inspection before shipment, 

In conclusion I suggest the mills poy special attention to the following 
points: 

Cleaning seed in front of the first cut linter machines, 

Cleening Linters at the individual linter mechines, 

Using the slotted linter cleener where practical, 

Using slotted loops and elbows to fullest advantage. 

Adjusting moting equipment for maximum linter cleaning. Fair to good 

motes usuelly sell for as much or more than chemical linters, It might pay some 
mills to use their first cut beater for cleaning motes and cut only the quantity 
of first cuts they are baling. 

(6) Eliminate motes and miscellaneous trashy fibers (which should go to 
motes) from seed and linters going to equipment thet makes and cleans chemical 
linters. 

It may be possible for many mills to improve the quality of their chemical 
linters without secrificing much, if any, cut per ton of seed, 
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